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-ti^>'>^n c fc(9M^^n^)« mmvLT )vy / w ^-mm.m (d$hz ^appjKe^ 
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* U^-iit LTTXA^^>^7°P^T-ifT^^BACE ( j8 flJAPPSOftfrS!*) 

(+f-TX>X, 2 8 6t. 7 3 51 (1999) ) tAs p 1 (tl/^a^- 
7>K -tJV?- ra-Pf'fX>X, 16#, 6 0 91 (2 0 0 0) ) *«» 

<^lg£ftTV>5 (*<^-\*-, 3 9 8#, 5 1 31 (1 9 9 9) ) , Z\tlZ± 

tup— \L<Dmwmfim&2tiT^z>tf (i?*—7-)i *y ^^s^u t 

5Xh'J- 4 4t, 2 0 3 9K (2 0 0 1) ) , *©»W^Htt©^ 

SMITHS ttWO 0 0/5 0 3 9 1 (;:&^T7Jl/*>7 ^ Kfi^WL, /3 7 ^ □ 
-f K£e££&fM«TS<b£4fc£lll^UT^5. ^fcBELANGER&teWO'O 1/7 
0677 (GB 026827) \Z$>^X Mis'? U 7 )l*)lX)l>*>7 $ 
U rii*I^-if£lfi#TMb^£llB^LW<5. 

x;i/7^-;u^^>x«x;u^-;i/^^>'fb^#3^nfe/3 7'5o^ h'ia 

?UtD*>, ^mtWD-ftLUt (1) 
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R 2 — -) — X— R 4 (1) 
R 3/ 

{Xte-S-, -SO-Xte-S0 2 
R 1 «. 

-C(R 5 ) (R 6 ) (R 7 ) 

CR 5 . R 6 MR 7 «. &*&±LLT. An^>if ( y7/i, -hDl 
Xte-Q 5 1 -Q 5 2 -Q 5 3 -Q 5 4 

[Q 5 1 ra^ss-^, -CO-, -CS-, -SO-, - S o 2 -, -CO-C 
O-, -CO-CS-, -CS-CO-X«-CS-CS-^L, 
Q 5 2 tt. -O-, -O-N (A 5 1 ) -O-N (COA 5 1 ) 

-, -N (A 5 ') — N (COA 5 ') -, -N (COOA 51 ) — N 

(CON (A 51 ) (A 52 ) -N (OA 5 1 ) -, — N (NA 5 1 A 5 
2 ) — , — N (A 5 1 ) — N ( A 5 2 ) -N (COA 5 1 ) -N (A 5 
2 ) — , — N (A 5 1 ) -O-, — N (COA 5 1 ) -O-, -S-, -N = 
N-, -C (A 5 1 ) = N~, -C (A 5 1 ) = N-0~, -C (A 5 1 ) = 
N-N (A 5 2 ) -, -N = C (A 5 1 ) -, -0-N = C (A 5 1 ) - 

(NA 5 ') -N = C (A 5 2 ) -Xlt-C (= N A 5 1 ) -N (A 5 2 ) - 

(a 5 1 R^A 5 2 i<z&*niLLT. Tkmm?. sis^fiT^tfcj;^ 

Q 5 3 «3M£-S\ -CO-, -CS-, -SO-, -SO z -, -CO-CO 
-, -CO-CS-, -CS-CO-X«-CS-CS-£tkU 
Q 5 4 it-A 5 3 , —OA 5 3 , -N (A 5 3 ) ( A 5 4 ) , -SA 5 3 , 
-NA 5 4 -OA 5 3 , -NA 5 5 — N (A 5 3 ) (A 5 4 ) Xte-O-N 
(A 5 3 ) (A 5 4 ) 
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(A 5 3 , A 5 4 RZtA 5 5 tt^^JtuUT, Tkmm^. lil^WLT^T 

£7*-r. ] 

^b<«iHS^f bT^Tfei^Iii^SSMLTfeiti (R 5 £R 6 

-N(R 8 ) ( R 9 ) 

CR 8 RtfR 9 te, &*&£LT, -Q 8 1 — Q 8 2 -Q 8 3 -Q 8 4 

[Q 8 1 -CO-, -CS-, -SO-, -so 2 -CO-C 

o-, -co-cs-, -cs-co-x«-cs-cs-^i, 

Q 8 2 te, -O-, -O-N (A 8 1 ) -O-N (COA 8 1 ) 

-, — N (A 8 ') -, -N (COA 8 ') -N (COOA 81 ) -, — N 
(CON (A 81 ) (A 82 ) ) -, -N (OA 8 1 ) — , — N (NA 8 1 A 8 
2 ) -, -N (A 8 1 ) -N (A 8 2 ) -N (COA 8 1 ) -N (A 8 
2 ) — > — N (A 8 1 ) -O-, — N (COA 8 1 ) -O-, -S-, -N = 
N-, -C (A 8 1 ) = N-, -C (A 8 1 ) = N-0-, -C (A 8 1 ) = 
N-N (A 8 2 ) -N = C (A 8 1 ) -, — O — N = C (A 8 1 ) -, - 
(NA 8 ') -N=C (A 8 2 ) -Xte-C ( = N A 8 1 ) — N (A 8 2 ) — 
(A 8 1 8 2 te&*ntLVT. 7mW,=f, iil^WlT^Ttit^ 

q 8 3 -CO-, -CS-, -SO-, -so 2 -, -CO-CO 

-, -CO-CS-, -CS-CO-X(i-CS-CS-^L, 

Q 8 4 te-A 8 3 , -OA 8 3 , -N (A 8 3 ) (A 8 4 ) , -SA 8 3 . - 
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NA 8 4 -OA 8 3 , -NA 8 5 -N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) (A 8 4 ) 

(A 8 3 , A 8 4 RZtA 8 5 te&*n±LLT, tK^JM^, Ili^tlt^t 
-X 1 R 1 0 

CX 1 «, -O-Xti-S-^r^L, R 1 0 te-Q 1 0 1 - Q 1 0 2 -Q 1 0 

3 _Q1 0 4 

[Q l 0 1 lifig^. -CO-, -CS-, -SO-, - S o 2 -co- 
co-, -CO-CS-, -C S-CO-Xtt-CS-C S-£thU 
Q 1 0 2 te, mm-Bi, -O-, -O-N (A 1 0 1 ) -, -O-N (COA 1 
0 1 ) -N (A 1 0 1 ) -N (COA 1 0 1 ) — , — N (COOA 1 
01 ) — N (CON (A 101 ) (A 102 ) ) -, — N (OA 1 0 1 ) -, - 
N (NA 1 0 1 A 1 0 2 ) -N (A 1 0 1 ) -N (A 1 0 2 ) -, -N 
(COA 1 0 1 ) -N (A 1 0 2 ) -, -N (A 1 0 1 ) -O-, -N (CO 
A 1 0 1 ) -O-, -S-, — N = N — , -C (A 1 0 1 ) = N-, -C (A 
ioi) = N -o-, -C ( A 1 0 1 ) =N-N (A 1 0 2 ) -, -N = C 
(A 1 0 1 ) -, -0-N = C (A 1 0 1 ) — , — (NA 1 0 1 ) -N = C 
(A 1 0 2 ) -Xit-C (=NA' 0 1 ) -N (A 1 0 2 ) - 

(a 1 0 1 s^a 1 ° 2 te&*m±Li,T, 7mm?, iii^iwifej; 

Q 1 0 3 -CO-, -CS-, -SO-, -S0 2 -, -CO-C 

O-, -CO-CS-, -CS-CO-Xtt-CS-CS -£tkU 

Q 1 0 4 te-A 1 0 3 , -OA 1 0 3 . -N (A 1 0 3 ) (A 1 0 4 ) , -S 
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A 1 0 3 , -NA 1 0 4 -OA 1 0 3 , -NA 1 0 5 — N (A 1 0 3 ) (A 1 

0 4 ) Xtt-O-N (A 1 0 3 ) (A 1 0 4 ) 

(a 1 0 3 , a 1 0 4 RztA 1 ° 5 tt#*asfc&LT\ 7kmm?. lii^wt 

X«-X 2 R 1 1 

CX 2 «U -SO-X«-S0 2 — ^§1, R 1 1 te-Q 1 1 1 - Q 1 1 2 - 

Ql 1 3 _Q1 1 A 

[5£+, Q 1 1 1 -co-, -cs-, -so-, -so 2 -, - 

co-co-, -co-cs-, - C S - CO -xte-c s - C S -£?fU 

Q 1 1 2 «, -O-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) -, — N (A 1 1 1 ) -, — N (COA 1 1 1 ) — , — N (COOA 1 
J1 ) -, — N (CON (A 111 ) (A 112 ) ) -, -N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) — , — N (A 1 1 1 ) — N (A 1 1 2 ) — , -N 

(COA 1 1 1 ) — N (A 1 1 2 ) — , — N (A 1 1 1 ) -O-, — N (CO 
A 1 1 1 ) -O-, -S-, — N = N — , -C (A 1 1 1 ) =N-, -C (A 
1 1 1 ) =N-0-, -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -, -0-N=C (A 1 1 1 ) -, - (NA 1 1 1 ) -N = C 
(A 1 1 2 ) -Xit-C (=NA J 1 1 ) -N (A 1 1 2 ) - 
(A 1 1 1 RtfA 1 1 2 li^^iSlt, 7mm=^. iil^fUT^Tfei 

Q 1 1 3 -CO-, -CS-, -SO-, -SO z -CO-C 

O-, -CO-CS-, -CS-CO-Xtt-CS-CS-^L, 

Q 1 1 4 te-A 1 1 3 . -OA 1 1 3 . -N (A 1 1 3 ) ( A 1 1 4 ) 
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-SA 1 1 3 , — N A 1 1 4 -OA 1 1 3 , — N A 1 1 5 — N ( A 1 1 3 ) 
(A 1 1 4 ) Xtt-O-N (A 1 1 3 ) (A 1 1 4 ) 

(a 1 1 3 , a 1 1 4 j&tfA 1 1 5 \t&*m±LLT, 7kmm?> iii^wl 
] 

R 2 te, -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 
CQ 2 1 tt^#g-&, -CO-, -CS-, -SO-, -S0 2 -, -CO-C 

o-, -co-cs-, -cs-co-x«-cs-cs-^i, 

Q 2 2 tt. 3Mg£\ -O-, -O-N (A 2 1 ) -O-N (COA 2 1 ) 
-, — N (A 2 1 ) — , — N (COA 2 1 ) — > — N (COOA 21 ) -, - 
N (CON (A 21 ) (A 22 ) ) -, -N (OA 2 1 ) — , — N (NA 2 1 A 
2 2 ) -N (A 2 1 ) -N (A 2 2 ) -N (COA 2 1 ) -N (A 2 
2 ) -N (A 2 1 ) -O-, — N (COA 2 1 ) -O-, - S -N = 
N-, -C (A 2 1 ) = N-, -C (A 2 1 ) = N-0~, -C (A 2 1 ) = 
N-N (A 2 2 ) -, -N=C (A 2 1 ) -, -0-N = C (A 2 1 ) -, - 
(NA 2 1 ) -N = C (A 2 2 ) -Xte-C (=N A 2 1 ) — N (A 2 2 ) — 
(A 2 1 RZtA 2 2 (i^aiLT, ymm?, fiS^tlT^T^J:^ 

Q 2 3 -CO-, -CS-, -SO-, -S0 2 -, -CO-CO 

-, -CO-CS-, -C S - CO-Xte-C S - C S - £/SU 
Q 2 4 te-A 2 3 . -OA 2 3 , -N (A 2 3 ) ( A 2 4 ) , — S A 2 3 , 
-NA 2 4 -OA 2 3 , -NA 2 5 -N (A 2 3 ) ( A 2 4 ) Xtt-NA 
2 5 -N (A 2 3 ) ( A 2 4 ) 
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(A 2 3 , A 2 4 WA 2 5 «&*&3fcLT. 7kmW.=f-. ftlfcSfcWLT^T 
^^-To 3 

7^-pT=CR 1 2 R 1 3 

CR 1 2 RtXR 1 3 te, §^ri4LT, ADy>Rf, yJ/S. ZhDl, 
Xte-Q 1 21 -Q l 22 -Q 1 23 -Q 1 24 

Q 1 21 tt^*S-&, -CO-, -CS-, -SO-, -so 2 -C 
o-co-, -CO-CS-, -CS-CO-Xii-CS-CS-^L> 
Q 1 2 2 tt, -O-, -O-N (A 1 2 1 ) -, -O-N (COA 1 

2 1 ) -, -N (A 1 2 1 ) — N (COA 1 2 1 ) — , — N (COOA 1 
2 1 ) -N (CON (A 121 ) (A 122 ) ) -, -N (OA 1 2 1 ) -, 
— N (NA 1 2 1 A 1 2 2 ) — , — N (A 1 2 1 ) — N (A 1 2 2 ) — , -N 

(COA 1 2 1 ) — N (A 1 2 2 ) — , — N (A 1 2 1 ) -O-, -N (CO 
A 1 2 1 ) -O-, -S-, — N = N — , -C (A 1 2 1 ) =N-, -C (A 
i2i) = N -o-, -C (A 1 2 1 ) =N-N (A 1 2 2 ) -N = C 

(A 1 2 1 ) -0-N = C (A 1 2 1 ) — , — (NA 1 2 1 ) -N = C 

(A 1 2 2 ) -Xtt-C (=N A 1 2 1 ) — N (A 1 2 2 ) - 

(a 1 2 1 ikx$A 1 2 2 tt^^tibT, *mm=?. lis^wbt^Tfc.j: 

Q 1 2 3 taSMg-S-, -CO-, -CS-, -SO-, -S0 2 -, -CO-C 

O-, -CO-CS-, -CS-CO-Xtt-CS-C S-^iL, 

Q 1 2 4 te-A 1 2 3 , -OA 1 2 3 , — N (A 1 2 3 ) ( A 1 2 4 ) , 
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-SA 1 2 3 , — N A 1 2 4 -OA 1 2 3 . -NA 1 2 5 -N (A 1 2 3 ) 
( A 1 2 4 ) Xte-O-N (A 1 2 3 ) (A 1 2 4 ) 

(A 1 2 3 , A 1 2 4 RZSA 1 2 5 te&*miLLT, ?mW^, IM^f L 

R 3 tt, -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 
[Q 3 1 -CO-, -CS-, -SO-, -so 2 '-, -CO-C 

O-, -CO-CS-, -CS-CO-Xtt-CS-CS-^U 
Q 3 2 it. SM£<£, -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 
-N (A 3 1 ) — , — N (COA 3 1 ) — , — N (COOA 31 ) - 
N (CON (A 31 ) (A 32 ) ) -, — N (OA 3 1 ) -, -N (NA 3 1 A 
3 2 ) -, -N (A 3 1 ) — N (A 3 2 ) -» — N (COA 3 1 ) -N (A 3 
2 ) -N (A 3 1 ) -O-, — N (COA 3 1 ) -O-, -S-, -N = 
N-, -C (A 3 1 ) = N-, -C (A 3 1 ) =N-0-, -C (A 3 1 ) = 
N-N (A 3 2 ) -N = C (A 3 1 ) -, -0-N=C (A 3 1 ) -, - 
(NA 3 1 ) -N = C (A 3 2 ) -XiZ-C (=N A 3 1 ) -N (A 3 2 ) - 

(a 3 1 rzsa 3 2 te&*n&VT. Tkmm?, mmm^mLx^xh^m 
it^mmxummm^mvx^xh^mmm^m^To ) 

Q 3 3 -CO-, -CS-, -so-, -so 2 -, -CO-CO 

-. -CO-CS-, -cs-co-x«-cs-cs-^u 

Q 3 4 «-A 3 3 , -OA 3 3 , -N (A 3 3 ) ( A 3 4 ) . -SA 3 3 , 
-NA 3 4 -OA 3 3 , -NA 3 5 -N (A 3 3 ) ( A 3 4 ) Xte-O- 
N ( A 3 3 ) ( A 3 4 ) 
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(A 3 3 . A 3 4 5 te#*5££LT, TfcaW?, liS^f UX^T 

R 4 te, -Q 4 1 -Q 4 2 -Q 4 3 -Q 4 4 
[Q 4 1 -CO-, -CS-, -SO-. -so 2 -CO-C 

O-, -CO-CS-, -cs-co-xn- CS-CS-^^L, 
Q 4 2 tt, -O-, -O-N (A 4 1 ) -, -O-N (COA 4 1 ) 

— N (A 4 1 ) — » — N (COA 4 1 ) — , — N (COOA 41 ) -, - 
N (CON (A 41 ) (A 42 ) ) -N (OA 4 1 ) — , — N (NA 4 1 A 
4 2 ) — , — N (A 4 1 ) — N (A 4 2 ) — , — N (COA 4 1 ) -N (A 4 
2 ) -N (A 4 1 ) -O-, — N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) = N-, -C (A 4 1 ) =N-0-, -C (A 4 1 ) = 
N-N (A 4 2 ) -N=C (A 4 1 ) -0-N=C (A 4 1 ) - 
(NA 4 1 ) -N = C (A 4 2 ) -X«-C (=N A 4 1 ) -N (A 4 2 ) - 
(A 4 1 £.^A 4 2 \*&*m$.LT* Tkmm?. IM^ttT^Ttil^ 

Q 4 3 te3M£^, -CO-, -CS-. -SO-, - S 0 2 -, -CO-CO 
-, -CO-CS-, -C S -CO-Xlt-C S - C S — 

Q 4 4 te-A 4 3 , -OA 4 3 , -N (A 4 3 ) ( A 4 4 ) , -SA 4 3 > 
-NA 4 4 -OA 4 3 , -NA 4 5 -N (A 4 3 ) ( A 4 4 ) Xtt-O- 
N (A 4 3 ) ( A 4 4 ) 

(A 4 3 , A 4 4 M'A 4 5 te#*5££LT, Tkmm?. IftlStUT^T 
£^-f. ] 
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T*m2tlZ>4£&y>). ^N-t+yF. ^^S-^-^->K, ^<Di£, 3a«n?> 

©*g$£*a#> £ *i#rr * *> © t $> & . 

££#sgsntt, ±'§5— j&it (i) -ra^nsfb^, ^on-^^f, ^© 
t * mm%mm srg * t> o t * s . 

$e>tc^fc, ±se— j&iS (i) T^^n^^-g-^, foN-t^y 

f, ^s-t+yH, toi, xit*<Dmm\m<Dm%i&&&*'rz>z\£&ft 

mw&mM?2>rztb<DWL&<DMm 
— jh^c (i) T^^n-s-fb^^^^TUiBj-r^o 
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<V^;H, sec-y?JH, tert-WS, n-^>^;U*, 
^ £ £ WT & *> 0 tr o 
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7 U UTtt, 6 ~ 1 4 ©#5RXtt^SR^:o5jr#*^b7K**3&« 

^n^.i^ttTH ^x-;us, < i-y^-^m. 7>v 

□ [3. 4] xtfn [4. 5] 7*1-1, 6-^x-;ug^tf 

Mi/tU [2. 2. 1] s\-7°f-)im* 7?-?>^)im. tfv-^D [3. 2. 
1] ¥i/9U [2. 2. 1] s\7°?- 2 -XXJUg, HJvi'O 

[2. 2. i. o 2 - 6 ] 'sy^x^g, tfv^n [4. 3. 1] 
tt£#St5£#Mb**££LTfci:, ^m^8~l 4 ©*B^3&5£gHb7K*£;>&*# 

n^> l~4<l£WT'5 3M~7ft<2fcC0a^tfi=>n, ^tl/TtttJn U^x 
t- h7t KD7 5^H, :**-fe*x;i/g, fh7th'arxz;H, fcf 
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**lr V U JUS, v^h h'af 7 V/ U v t K d -f y =^ir V U v kHo 
<Vf7yj;H, tf'J>?;US, fcTUSi?-;HK, b'J7yz;H, rh^/U 
JUS, tfD'J-Jl/S, <a^yU-;H, tf^yjx^S, ?7y77U;H, 
ttWrVVfrm. v^t Ho^irVU;P», yhHnf77'JM, y t h' 

n;i/S, v>y>jx;us, 7^7-/^1, t7f Uy-;H, yj— 7a 

;uavj;us, *-y->T-)\,m, rzw-ivm* 7xty-;n, 7i/+-tj- 
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)V-T )l3r)Vmtfimi<bn. mzC 3 - 1 is2U7)V*)V-C x _ n 7)l*)\<mi)m^ 
-Q 2 0 2 -Q 2 0 3 -Q 2 0 4 -Q 2 0 5 -Q 2 0 6 -Q 2 0 7 ^#tf CldTQ 20 1 

m^m^-to Q 2 0 2 tewm&, -o-, -nh-, -ch=n-, -c (7;p 
= n-, -n (7;wi/) -^fe«-s-^^-To q 2 0 3 «#^^, -c 

O-, -CS-, -SO-, -S0 2 -Xli-CONH-€it 0 Q 2 0 4 tei££S 

-o-, -NH-^fc«-N q 2 0 6 «¥^> 

-CO-, -CS-, -S0 2 -, - SO-^fc(i-S -£tk-To Q 2 0 7 «7KI^ 

M^, Any>gf, tFo+yi, t*vl, c ^yjwi/g. c 2 _ 6 t;u 

^r-;US, C 3 . e y^D7;WS. C , _ 6 7 )Vu * ->S, C 2 _ 6 :7-;l/^~;^;^- 
^:>g> Tv^KS, y7;l, 7^/1, C 1 . 6 7JW7$yl, yC,. 6 7 

j^7 5;s, c 2 . 6 7)vti )V7^ym. ^c 2 . 6 7M/<;i/7$yi, 

^M+y7=yi, C 1 . 6 7;P3 + y^Jl/tol/7=/S, yC 1 . 6 7J^ + 

<D7)\s*J\s&, ^2-6©7J^ZJH, i/2U7)V*)\>m, is>?U7)V>T 

Hf-7t-=^>gKte, t\uyym=f-* C,. 6 7MJH. C 1 . 6 7J^ + yS, c 
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#-)i7^ / c ^eT^^JUS, c 2 _ 6 7;i/^/-r;us, t+vl, 

~hD^, yyyi. 7-/H1, 75v/S, c 2 _ 6 7;i/^r^;u^^->s, kH 
□ *>)V-#*y')vm. c 7 _ 16 7 7)is*)im. ft+vs, c 2 _ 7 t;u^j 

*^7$;i, •>*c 1 . 6 7M^7 5/l. c,. 6 7;^ + y^;^z;n, # 
;u/tt-f;p*, c 1 .,7^*MJW^<;n 1 yC 1 . 6 7WAMt<;p 

c 1 „ 6 7M;w*j^ ; E<;i/$, > ? c 1 _ 6 7;i'* 
)V^ti)vn^ c 1 . 6 7J^*^;>A* : E-i';i/7$ys, c 1 _ 6 7;i/n 
*->#;ua^<;p (Cl.tj^w 7$;s, c 2 _ 7 7M;^ji,7$/i, 
c 2 _ 7 7;u^/-r;i/ (c 1 _ 6 7;mr;u) 75/1, ^^c 2 _ 7 7;p^y<;w7^ 
/S, ^^-c 2 _ 7 7;i/^/-r;u (c 1 _ 6 7;u^;w) 7$ys, tfc;i/a;u7 5 ya, 

(c,. a 7;i/+;w 7$;s, ^^5^75/s, 
(c,_ 6 7;u^;u) 7$yi, c 2 _ 7 7;p*/-r;w^'>s, 4>;u^;i/^+->s, 
c 1 _ 6 7;un^s/^;u^^;u^^'>S, ^ji/A^-rju^vS, c 1 _ 6 7;i/=^;u 
*;wt^-f ^c 1 _ 6 7;i/^;u^;^ ; E'i';i/^-+->s, 7^y#;w* 
^7 5/1, c I .,7;^75 y^;u^-;u7^ /s, ^c 1 _ 6 7;u^^7 
5 y#;i^-;u7 = 7^/*;u^-;i/ (c 1 _ 6 7;u=!r;i/) 7$yi, c x _ 
6 7;i/+;i/7^ y#;i/#-;i, (c,_ 6 7;p^;u) 7^ys, >?c ,_ 6 7;u^;U7 
=l;*dv#-)v (c 1 . 6 7M^) 7^/s, ^;^yhS, c 1 _ 6 7;i/=t i ;^ 
c 1 _ 6 7;u^;px;i/7^r -;i/S, c l . 6 7J^7M->iH, 7$;^ 
;|/tJn-;1/S. c 1 _ 6 7;i/=^;u7^ yC 1 . 6 7M;P75yx;i/ 

C,. 6 7;Wl/X^rj|/7$yS, C ^^7 )V*)V7.)l-fo-)V (C 
j_ 6 7;U+;U) 75/1, 7$yXJL-^7i;l, C,. 6 7M^7S/7 
;U/Jn-;U75 yC 1 . e 7W7i JU7B. yg, 7^y7JU* 

(c 1 _ 6 7;u^;u) 7s.sm. c 1 . 6 7^;i/75 (c,.,7 
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)V*)V) 75/1. yCi_ 6 7Jl/^75/X;i/^-JP (C,. 6 7M;p) 75 

ytKD^v^77u;n> trumps, tfu^^-^s, mj 

f7y77U;H, t*t^77 U ykFDt^7ij;H, S/t K 
Df77'J^5, ^tKo^ytWJJH, yt Ho^fVf 77UJH, £ 
^>>-;ua, tfu^^-;ua, fcf7-;ug, ykKot:ijyi;n, yth'Dt 

17 



WO 03/055850 PCT/JP02/13792 

<>K«jn;us. -f >y/u < > K U -y~;ug, -fy-OHU 
JUS, < y-f >HU-^a, U -y~;i/S, *+mj ^t'/'J-^ 
S, >->/U-;t/S. y^-y-^S, ^y^u^-^s, #;ua* 
yu;u«> ^it>^-;uS, yx:hy-;ug, yx/^-tJ-yx 

tfpUiz-^S, t- hy t Kpy ^-fe^xjus, ^h^tKP^x 

e^u-yx;^ ^yt: Hn^-^yu;ua, ytHDf77UM, ~y 
t Hp<y^ityu;PS, ytFn-ry^yjJH, tf^?yx;us, 
U-jh, ^^i^ux^g, ;t^y^x;i/S> v;t*+J-x;i/g, tfou;us 
, yu;i/S. ^x-;i/g. tr^yu^s, -r^^yu;us, HU7yu;us, ;f 
^yj;us, ^y/ujus, -tv*w*))im. -fy^jyu^s, eu-y;i/ 
s, tfu^-y;i/S> h'jjy-jn, ^h^yu;i/S, ^>yy^x;ug, ^> 
yf^yi-jn, -r>h*u;i/g. */u;^> -ry^y'jm ^>ytf^- 
^>X3-*ifyu;pa, ^>y^7yu;ws> ^yyyra^ytuus, ^ 
yy-y^-tf-xji/S, y;t*y ^x;i,s, rh^tKat;?-;^ Th7tH 
□^^-tf^n;i/S, ^-tf-yryu^s, ?7y7^u;n, t'7y-m tr 

U^yx;Ug, ytKneU^H, yh K p fcf p U ;US> yth'D^/U^ 
S, yt Ho-r 5^yj;US, yt KPtf^yj;U», y'k Koe7y*z;H, 
yt KPhf U^yx;i/g, f h 7 1 F P^^ity U yp^-;i/*. ypv 
x;ug, -fv^D^zjH, ^7^7D7-;H^tt<, 't? p U yx;us 
. tf^u-yx;^ t^yx;ug, tj^'j^^S, ^^u^uxjus, -y 

5£ (i) xte-s-. -so-x(i-so 2 -^m -icd?^- s o 

5£ (1) RMS, -C (R 5 ) (R 6 ) (R 7 ) , -N (R 8 ) (R 9 ) . - 

X'R 10 , Xte-X 2 R ll £^To ^(Do%. -C (R 5 ) (R 6 ) ( R 7 ) X'$> 
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5 * L < , ^CR 5 £ R 6 #-#tKftoTg&a£W Life «fc<^#^ 

ft (1) 4»» R 2 «-Q 21 -Q 22 -Q 23 -Q2^^-r o Z<Do%, R 2 teQ 2 
Q 22 &^Q 23 ^i£^T&D, Q 24 ^A 23 TA 23 ^7KmJM^X«7;i/=^^ 

5£ (1) R 3 ^-Q 31 -Q 32 -Q 33 -Q 34 ^^-To CI<D5lE>, R 3 tlT 
tt, -A 33 , -CO-A 33 , Xtt-COOA 33 TSoT, A 3 3 ^7K^M^ V B 

£fcR 4 «-Q 41 -Q 42 -Q 43 -Q 44 £7KTo ^©5^, R 4 £LTte-A 4 

*?£WlZ&^T&iZtt?tiVW\:Gmt. ft (1) KiSttSR ^g&S^WL 
R'^S^S^WL.T^Tfecfc^m^MbTK^SXfiB^^WbT^TtjckVi 

mm&mLT^Th&^mmmftmT'&zit&w-e&io. TUft o) t^n 

So 




(3) 



19 



WO 03/055850 



PCT/JP02/13792 



s -. -so-xii-so 2 -^t) 

R 1S \ R 16 &tfR 17 T^£ns^i!tgi3£g£LTte, it&iHTIBgi 

ti^bj l feat tftK<b**ai*^ tfens.i^ccn^ ©i±oim t> buIbo t> 
o^wsn*. x(i-sox«-so 2 -*wtK, ^i:-so 2 ^b 

R 16 StKR 17 T^$n^)^^^7K^S^. K*»3-v70^D7;Wl/ 

ttWffi- Q 2 0 1 - Q 2 0 2 - Q 2 0 3 - Q 2 04 - Q 2 0 5 - Q 2 0 6 - Q 2 0 7 T g^tl^i 
3£>K:, R 16 &Z>*R 17 T^£n&Si#j^7Kmg£ ITU ^6-14 

jum. 7>h7t-;n*wsu<, ^t:7i^n^$b^, ^^t, urn 
y75 / c 1 . 6 7;WS, c 1 . 6 T;un + ->^;i/#-;P7'5 y c,. 6 7^+^ 

t+Vl, -hDS. y7;i, 7^v/S, C 2 . 7 7^-Jl/t+yI, 
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th'D + vI, ^t+VS, 75/1, Cj.JWT^yl, yC,. 6 7;P 

vt^yjjH, ^H^k hck v^r^u^s, ^^^v^-;us, 

^u;i/S, ^x-;i/S, k^/u;i/g, -fs^VU^S* h'J7 
yu;pg, ^-ti-yj^s, f7Vjjn, -rv^yj^s, <v^7yj;p 

g. ^kKnm!/>JJH, ytKD^7l/'J;H, ykHD^yWJ^ 

s> ykHP<y^7yj;n, tru^;i/S, tr u s s^ps, hU7y-^s 

T % /U;US, **F-V-iS7 > /V)V&* '>*kKDt+ityjJl/S, ykKD^'/U 
ykh'D^fytW'JM, ykKD^V^yjJH, k7y-^i 
, kuyyn;H, tf^n;US, yk FalfJ^-JH, S?t KntoUjH, 
'✓th # D*y»JM, ^kHP-fS^/'JM, v'k Hd tf^/U;Ug, 5?kH 

Jim, -r>Hu;u», */u;n, -fy+/g;n, ^>ytf7-;us, ^>x 
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-f>K»Jn;us, t/'Jy^H, ^y^W-jim, *^-y*U— 
*+y>7--)Vm. 7^Uy^JH, 7zt»S, 7xy^yrM, 7i 

, ^x-;us> tf^y*u;us, -f 5^v/u;uiit. hU7V'j;n, a**-tf-i/u;u 
-;us, w>?77'j;n, ?7y77u;n, kf^v-;ws, kfu^^-;u 

S, HDtrU^-;P*, KatfP'J^S, ykHo + /'JJH, yk K 
□ •f^^/'JJH, i/k h*D kT^y*U;US, ykh'Dk^^l/S, ykh'Dk 
U^v^-^S, rh^kHot^yjM, 7P/-;H, 7oy-;H, -T 
y£D*-;ug, <y^D7-jH«t<, &\zt h7k KPtf5-;i/S, 

fcttAoy^, c,_ 6 7;ws, c,. 6 7^3+yi, c 2 _ 6 7;uy-;u 

x-eTA^US, C 1 . 6 7^3 + y^^zj|,75/C 1 . 6 7MJH 1 ;**y 

-hnS. y7 7l, 7v>VS, C 2 _ 7 7;U^— ;U^4^->S. kFa^y 
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C^^MJWS, C 1 . 6 7MM^7<f C 1 _ 6 7^+^M 

s^ic, R i5 -c*k-ztiz>mmmj£mtisTi$, m$z-q 201 -q zo2 -q 203 

-Q 2 0 4 -Q 2 0 5 -Q 2 0 6 -Q 2 0 7 ^®^LT^Tfeck^hfD U v-;US> r h 

S, xfc KD*-^-tfVJ;l/&, yth'o^'/'JJl/S. yhKn-fV^yj^ 
ytHD^V?7 \/ u tr u fcT U 5 yr#«, MJ7 

JUg, ybKD^fVt+lty'JJH, ^kHD-fV5 1 7 1 / l JJH > kf^xXJUg 
. hf'J^v?-;US, yhHoeUy-M, yt HDbfD U;Ug, 

ykh'n + yiJJH, yth'o-f^yUJH, yk h'D fcf^/UJI/S, ykF 
□ tf^>*n;Ug, ytFokU^y-JH, ^>'J7 ? =.)im, ^>^7yj 

jug. <>H>j;i/S, <y+yj;H, ^>Vtr^-;i,g, ^>X 
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-r>KU-;u£, -r>yyu;us, <>hu>?-;ps, <v<>h'u;us. -rv 
^>KU~;ua, +ttu -jus, ^yu-^s, ->>y 

+it>^n;us> T^U^-^S, 7x±v-;i,S, 7i/^yz;n, 71 

^^tJnU-;^, rt-*->7— ;uak trn>j;i/£, yu;i/S» 

^x-;i/S, tf^y»j;us, -f^yu;ug> h'jryu^S, :**-tf-yu;i/S 

;us, hU7vn;us, ^h^yu;us, ^>yy^n;us, ^>V5 : t7i- 



Jim, t^y7V'JM. ^Tyyyum fcf U ^ z/~)lg; 

, yk H n hf U y-JH, ytKDlfo'JJH, yfc Kd^/ U;US, yth'n 

^y-;US> rh7k KD^^1tyu;US, 7D/-JH, ^pt-JH, -fV 
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S»i«fc7K**. C 6 . a4 3SrS«8*ft**C 1 _,7';U*;U*, C 6 _ 14 3$rMi«flS 

s, c 1 . 6 7;W7$yc 1 . 6 7;tol, v (Cj.^;^) 7$yc,. 
6 t;wu». tHo^yc 1 . 6 7m75;c 1 . 8 7mi, C l . 6 7)ln 
+ yC 1 . 6 7JWP7$7C 1 . 6 7MJH < (hHa^yC,. 6 7JW) ( 

c 1 . 6 7J^+yc 1 _ 6 7;w) c^eT^n, c 2 . 6 T;u^y-i' 
^^yc,^ 7)V*)i&. c 6 _ x 4 ^#&^fc7fc^7ju* - jut ^ y c , _ 6 7 )V 
c ,. 6 7;^+yAM-;P75 y c,_ 6 7;p^;i/S, ^yw^i'yi'T 
ay c 1 . 6 7;ws, N-7MMM^ji/7 5 ; c ,. 6 7 wi, n 
, ^-V7)V^-)Vt!)vn^ )V7^y c 1 . 6 7jwh > 75/7^-^75 
/c 1 . 6 7jwi, n-7;^;^j^-^7 5 y c 1 . 6 7M;H, n, n 
- v?T;u+;uy;^7js - )V7 a y c , _ 6 7)V*)im. c 6 _ , 4 ^mmmit7m c x _ 6 
7;^7 5yi« ^sc 1 . 6 7J^75/S, #;p/\^-f ;i^*->c x _ 6 

7)l*)V&. N-7M;^^W;^ + yC 1 . e 7;WH > N, 

)vn^ ^c 1 . 6 7)v*)vm. c 6 . 14 ^mmmitym - c 1 _ 6 7 

y-CnTiWH, C 6 _ 14 5fSK^b7K*^-+">*;^-;i/^-*->C 1 _ 6 7' 

y Cl,?^!, c,. 6 7;i/3 + y*;^-^75y c,. 6 7A^7s; 

7$;C 1 . 6 7^W$/S, C 1 . 6 7W75;C 1 . e 7JW75 

/I. ->* (c,. 8 7^;w 7$;c 1 . 6 7MJi'75yi 1 #yi/#*~>7^ y 
c 1 . 6 7;^H, c ,_5 7^3*->*;^r;i/7 5 y c ,_ 6 T;u^yus. c,_ 
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6 7;u*;i/x;u*-;u7^ y c ,. 6 7Mjh, 75 y c.j^mj^z 
;U7$ j c j. 6 7WH, n-c ^eT^^^r^ y c x . 6 7;u*;u;tuu#- 
y c ,_ 6 7;wug. n, N-yC 1 . 6 7W75yc 1 . 6 7M;^ 
;i/zK^;u75/c 1 _ 6 7;u^;us, 1M*;^^7 5 

, ^^^c 1 _ 6 7;p^;u^;i/^-;i-7^y c,.^;^;^ mmmc 2 . 6 7Ji 
>r-)\,-t))iis-)V7 $;c,. 6 7;u*;i^, c 6 . , 4 ^mmmit7m7 jit - )v 
^j;^-ji,7= y c 1 . 6 7JWI. c 6 _ x 4 ^#^^7Km^j - )V7 5 y 
c^^wi/g, mmmt>)i#-)\s7^y c 1 _ 6 7;u^;i^s, c 1 _ 6 7;i/=i + 
yWJ^7$yc,.67^JH, ^;i/A^-r;us. n-c 1 _ 6 7;u^;i/* 
^a*^;^ n, n- vc 1 _ 6 7;i/^;u*^/\^'r;p*, c 1 _ 6 7;u^;u-c 
3 _ 8 n 7;u^;i/^;u/\' ; E-r ;ns, c 3 _ 8 d 7;u*;i/- c j _ 6 7; wi-* 

c 1 _ 6 7;i/^;i<'^^-c 1 _ 6 7;i/^;p^;i/A ; e-r;i/S, c 1 _ 6 7;u^;pt; 
;U7^-;uc 1 _ 6 7;u=^;i/^;UA^-r;PS. c ^^i^^yji^^pc ,_ 6 7 

SX«N-c l _ 6 7;u^;uh y; ^*;usl;u7^ y - c 6 _ 
x 4 3?&mm<\:7km - ^*f3)V#-)V7 ^ y c , _ 6 7;wus. c 

1 . 6 7^7.$ / - C 6 . , 4 f f »7K^-^t*Mz;l,7 5 ; C ,.67^ 
*)im, ftJls* )V7 = y - C 6 _ 1 < ^^^kzK^ - * - )V7 5 y C , _ 6 7 

*j^ji/-c 1 . 6 7W75 y -c 6 _ 14 ^#^m^7K^-^;u# 
-;U7 = y c 1 _ 6 7;u^;us, c 1 _ 6 7;u^y-r;i-- : fiilP-*;u^-;u7 5 y 
c 1 _ 6 7;i.^;i/*, v (c 2 _ 6 7;u^y<;u) 75;c,. 6 7jwh, ^ (c, 

_^7)Vzl^riyt3)^-)V) 7$;C 1 . 6 7MJH< C t _ 6 7 

t>)\,#-)im> c 3 _ 7 y ^ d 7M;i/C ! _ 6 7^=^^7 5 y * j^zjh, c x _ 
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' -C.^TJ^k^yV^M'^H, N ' , N' -yC,. 6 7J^t 
N, N* , N' - MJ C ^eTJ^^t H 7yV*MriH, N * - CjftXH 

-kh*7yy*M-JH, ^yu^us, tHD+ns/I, 

CLeT^^HS/S, t'Ts (C 1 . 6 7J^^yC,. 6 7W) 75/C, 
_ 6 T;P^;US, b h'D+y-C ,.67^^-li^S, C,. 6 7^ + y- 

c 1 . 6 7;^-iii^i, c 1 _ 6 7;kD^>'*;i/#-;i/7^ y c^^tjv^- 

y c ..eyjv^ji-mmm^m. n, N-yc^^ji/Wsyc,.^^ 
^-iti^s, tHD^y-ii^i, c 1 _ 6 T))/zi*r><-mmm&.m. ts 

xummm^.mizit, Aay>jif, c^^i^yi^g, Cj.^yi^^a, 

J^*y7$;C 1 . 6 7M;H, C 1 . 6 7JI/3 + y^M^75y C,. 6 7 
t+VS, -hPS, y7/S, 75^/g, C 2 _ 6 7)Vr-)V**r 
->S, th'D + yl, ft+VS, 7^/S, 0,^7^7$;!, ^C x _ 

6 7^^7$yi, 7s;c 1 . 6 7M;n, c 1 _ 6 7;i/D^->^;u^-;i/S 
, *;w\^-r;us, c 1 _ 6 7;u^;u^j;u/\* ; E-r;i/S, s^c 1 _ 6 7;k^;u^;p/N' ; e 
^tf-^y^-ryi/S, c ..^yi^yi^^yUA'^yi/S, yc,. 6 7 

(C 1 _ 6 7;i/^;U) 7571, ftc 2 . 7 7J^y<^75;s, 5P3-C 2 _ 7 7 
yu#/-ryu (c ,_ 6 7yi^yu) 7$yi, ^ = ^75yi. ^yusyu (c,_ 6 
7)\s*)V) 75yi, ^^-^;i/5JU75 yi, ^*y^;i/ (c 1 _ 6 7;u=^;u) 
7a/S, c 2 _ 7 7;i/*y , -f yu^-^v», ^;u5;u^-^->s. *yu#:7>g, c 
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mm. mmm. mmm^^zsmmmm^mmmm, &mwmm. *?>xji*> 

mm, 2 - 1 KD^^x^>x;u^>^*3«kt^p - b;ux>7ji^ 
w«x;p*>BiJftti> afctffcMMfc, yu/t>^i&, ->^^*&, ^ 
3A^ii, ?)i'&)i>wtm> 7w>mm. mismm.. th^**, u>=fn 
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xwsot.t&z>7,)V7 4~Mt%%} (i) te> ^ Yit^m^mit-t^z. 

X^S0 2 £t£Z>7,)V*-Mk&® (1) te, XJlft-Mt&M (R 1 Rtf/ 
XteR 2 &l*VXteR 3 =H) \ZW&m (R 1 S«/XttR 2 Rtf/XteR 3 ) 

^m^^i±xm^vxh^<. x)i74Ffc&w (x#*s) xtaTJU:^ -;nfc 

^ (X^SO) ^mitlyTMmVTh^ (TIE^l, 2) „ 7JU 
7 ^ >M4t&M &j%m \zm&^ L < tt# fln $ it T t> £1 jg-T 5 d £ ifi-V * S (TIB 

5£3> 4, 5) c fcawa, iin&©^te*iia*^-&Tfe*ljfi'x?#s. 

R 1 St^/XttR 2 &tf/XteR 3 &t>VXteR 4 *^*PO^»C«kO, Sft* 
1 W/XteR 2 &tf/X«R 3 Rl)!/XttR 4 iZ^TZit'S® (1) «£tfn<£> 

fcJ:WflE£^£:&fc]<0#fefc«fc Z m<DR l , R 2 , R 3 
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H 
0: 



" R Rv 



.R 3 



0* Q * 

(l:R'=H, X=S0 2 ) (l:X=S0 2 ) 

09 AWT. ^Tab^^x^^ncD^^^^oT^T^^R 1 avKS&lSH 5 -. Xifi 
S0 2 T&ZitG® (1) i:^lfMl^ll#aT, ^«tt»«E4»RJSSl4-* 
^itCctO, S^OR 1 &m-TZ4t&M (1) ^HSui^T'tS. d ilT, R 

JWteWfdtt, (1 : R 1 =H, X=S0 2 ) &l^»~i®f>J»CDJggfC 

jKJ£iSSteSI?£- 7 8^-2 0 0tT^§„ 

%mm, jfmm&mm, -hvjizkmm. 75fm, tnz&sm&zwzz. 

:/*h*~>x^>, yi^JH-fiK y/?MM7 5 K. h;i/X>ft£rt* 
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v'S^Wf <=>n& 0 7 U -M^J^^ySOIil t ITU 17iS3 

1 ^ e> 6 ©7;i/3+ ->s*?#£tf £n& 0 

K, U5 lt )Ayyi'DA4 : y;i/7S h\ U ^^A^^it^^Jl/^x^ v H, ^- h 

MX(J7JW U±m^MO{ggS:7;Uzi^r-> F (0ll;Ui\ ^ h U A* h^5> b\ 
thU^Axh + yh*. AU^At-yh^yh*) ;T;U^'J^M, T;U*U± 
^«X«|g©7K^b^ (0j|*J£, TK^k^g, tKM^ H U £A» 7KSHt#U^ 
A, TK^kU^^A, *'B6fcA'UtfA) ;T)lUV&m. 7J^U±MIX(J 
(0U*tf» j^^-^h'J^A, ^i^'J^A. A, 

Sfe. XJ\/*-Mk&M (1 :X=SO z ) (1 ^X«^CD^ffi{CctoT 
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R l ^'SR 1 0 T'^>^>7;;i/^Zi;Kb^-#? (l :X=SO , ) (DMj&tik 

Gi® (1) il^e.S^MCDR 1 0 S-Y (Y^mJfBilBlUo ) £l^£3y$» 

ctOR 1 ^sr 1 0 t&sx;p*-;mi^#» (1 : x=so 2 ) ^#^^<h^T 

2 or- 1 5 ot:t&&o 

R 1 fr*R 2 -h-iCftoT=CR' 2 R' 3 £fcofcX;U*XjMfcg.#) (1 : X 
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= so , ) commm 

r 1 tf*mm?, xa*so 2 . r 2 ^-cyr 1 2 r 1 3 [Yitmmtm 

Co ] Xyjk£tlZ><k£W (1) i:IIM$tl)utHJ;oT, R 1 **R 2 £ 
-m\ZU-DT=CR l 2 R 1 3 £tz-Dfz*)l<*-Mt&® (1 : X=SO z ) £ 

0 2 , R 2 ^-CYR 1 2 R 1 3 [YitmU£mCo ] T^ttS^^T^ 

siwrara o . 5^M^e> i BT&3„ 

/\ay>mmm, %&m&mm. -hUM^n, 7 5K«»», ^h>^n, 

m^2>Z£bi?gZ> 0 Ztl<b(DtpXit. mt*^U>. fh7th'077>, 
ffc^ zMHt'J^OA, TMUffc^MJ^A, »Jtf A. zKSHb* 

;u->^a) ; T)itiv&mxteTji'*<)±m&m<D7$ \*m u^a 

^=^->;u75 k, g^^A^^it^^i/^^^v K, f h'J^AAWf;^ 

^M<D^W(.T H (fclAtf, T^MJ^A* b*->N\ th'J^Alh + y 
^ *mtm. TKB&fb^MJtfA, 7K&Hb#U r 7A, 7jcBMbU^£A, 
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2, 6-;i^v>>, n'J> ? >, 1, 8 -is 7 If fcf->£ d [5, 4, 0] 2>5*-fe 
-7-x>, i, 5 -v^tfbf^n [4, 3, 0] y>-5-x>, 1, 4- 

v7ift*->^D [2, 2, 2] mommi&mmtfmtfzz ttfT*%Zo 

?ji2-±±4&tM o :x = s) , zJk2-d=Jkl££M Li :x = so) , 

ftx;Hb^tt (1 :X=SO , ) (Pgjffia : j£2 




(1:X=S0 2 ) 

1) TJU^ Kffr&tt (1 : X=S) tf>§git& 



iOX^STS^M (1) mct^tfS. 

St l/TIJ«*^»6ftT^5«t, — ^!j^J^TiC^-r„ R 1 (C=0) R 2 
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fflV><5) **DATSlS$i3:SJl«»:tw«fcO*K3l«:W-rs^'&#l (2) ^|5:<h 

K^PSS©*^^;*, H. Gilman^O^J. Org. Chem. 1951, 16, 1788-1791 
XttF. Trecourt^roSiXTetrahedron 2000, 56, 1349-1460&<i:£?8ft£nTV> 

Y&*rrS*b^4& (2).tt*iS*ftS^«l (2) ^b^^JCD^^ctoT 
£fc> fc^tt (2) t^yt—Mt&<®)<D7)lti*)&m^L<fc7)l't) l )±m& 
l:«toTt)X^ST*S^ft (1) ttfT**. 

or- 2 o or, $?*u<«^s~ i o ottss. ri 

WA.\Z* zKSMfc'J^A. TK^Hk^MJ^A, TMUk^U^A, **Yb* 
;1>>"^A) ; 7;W* l J^feJRXtt7';i/*U±«^JR075'K» U^A 

tfU^A^It^^^^r 1 ) ; 7;U7J UMX«7;^ U±fi 

b\ # U "y" A t -^h+y K) : 7;U*U^JR, -7;P*U±^«XttjS07K» 

^ (0y*.fc£. TKBS^kffi, zKMs:*-MJ£A, 7KMs# 'J ^ A, 7jc^kU^^A, 
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TfcBKbA'JtfA) ;7)Vt>V&m, 7 )Vts u ±m^jn^m<ommm (M x\tm. 

StMJ^, KBfertU^A, «K-t'>^A, ; U 

^ifi (0»JAfcf. ek&zK^Mj^A, ^K***UC7A) ;7;U*;HI^£A 

(0»J*.#, n-^;uu^^A) x«T^+;u^u 

2, 6-;i^v>, 3'J>>>, 1, 8 -vT+fh'x^D [5, 4, 0] <7>x-fe 
-7-X>. l. 5 -*J7*F M=/$u [4, 3, 0] / >- 5 -X>, 1, 4- 
^Tlfb'v^O [2, 2, 2] *0#«ift*<»*t#tfSCt3&«T**. 

Any>igi, 3£§i**i8Jl, -MJM»«, 75K*»«, 

^X«^ao^fe(Cj;oTfiljiTfrs*B6ai : £W , r*'fb'&«& (2) £ 1 d>£ 

(fllfctf, h'J7x-;i/7tX7^>3ii:£) Xtth'J7;P+JP7*X7V> W 
Atf. hU7*f;i/7^X7^» M'l3I~2^i7 1 /y*J^>^i 

7 ;M*>ae>*x?\>k 7 , /^*;^>R^V7 , Dtf;k 71/ 

y^>|ytf^'Jy>7$K, 7yy*;i/#>ik , 7xv/^75 H) 
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2) x;U7-r —MkG® (1 :X=so) ©fiiift 

7.;!/^^ Ffc^ (1 : X=S) teWtitT Z>Z£iZ&Q 7. )l>7 4 —Mt&to 
(1 : X=SO) ^tSCt^tf, X^7^f (1) SK^bJWfiFffi 

£jftisste>i3t- 2 ot:~2 o o*c, $?£L<teo < c~ 1 o oras. 
ffl^s^t**T€r5^tt»fli<!:UT«, mfcf, Tjm— ;wb»«e, x-^;u 
&mm. /\ny>iii, 5fs«*»at, 75 ^-h 

>mmm x^sMt^k****, 7k&mtfzz.tWT&* z.ti$<D2mm&>±& 

^LTfflHSItfcTfS. cn^©tm iHb*^l/>, ^DDt^A, 

x ? a t- n ^ -r v y o h /m&m v x ^-jixmmm^ &m ^ s d t tc j: o , 

3fc¥iSttfc*;U**>' K (1 :X=SO) £$2ijiT#&o 

JMfctfHCtt, 7)V7^ K-fb^«5 (1 : X=S) d: 1^2li{D^^-^DQ 
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3) 7s)V*-)Vit&m (1 : X=S0 2 ) <D$gj£f£ 

7JU:7V Rfc£4» (1 : X = S) XteX)l7j -JVit&W (1 :X=SO) £ 
MrT& Mt^m (1 : X=SO z ) ^ £t^T#. 

z;P7>r Kfc^ (l : x=s) y.ux)vy ^ -Mt^m (i : x = so) 

^^«ii^-2 0*C~1 5 Ot, $?£L<te0t;~8 OtT*5o 

;i/^&> AD^'/iii, ^^7t?>^^^, xmj;u^8L 

&mmm mz-te* t^x^a^eu^-k mtm am , 
mit&w m?Liz, Mmm, tp-zunm&mwMuz) *?j®ftmmt& m 
tut, *?mmm&ti-hWAte£) , ^;m-*->m?#u^a, i§v>;#>g? 

& (#Jx.fc£, j&-?>#>i!#U?A&£) , i&^&^MJ^A, AD^>, N 

E) , 3— K /v s>-tf>> 7 Tiz-T— K 3- K^>-fe?>>?^n 'J b\ >*Mift&K*l 

^tUTH tfllAfcf, 7.)iyj Rb£^ (1 : X=S) t2^I~5ii^i 
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x;pfr-;Hb-£ti (i : x = so , ) commm : ^ 3 



o 




(2) (1:X=S0 2 ) 

ft:-&#? (2) {cx^^-^s^^A-r^^itc^D, x;i^n;Mb-&^ (l : 
x = so 2 ) ^tsit^Tf, (2) ^x;i/7^z;nio7;WJ 

;M%#«£, Any^lHl, zhU;«i, T$F%®m> "7 

TJl/?^ Kfc-g-^ (1 : X=S) : 5£4 
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5*4 




R'=CHY'Y2 



x)i7j \*<t&® (i : x=s) (Dmmm 

tf3«fc0^i» (l) *«Jfirsc:t^T*, 4k&® (4) (R 4 s 

mfcmziz, <t&® (4) t&mfrbmmmott-fr&TFm&mm** mm 
JK^ia^fi®^- 2 or- 1 o ot:, 0^L<«^iaTfe^>o 

uz) , yj/i. -hds, Tshu ->vm. 7.)v$s~)immtfimip>nz>o 

©R 2 ^7^3 + ^lXtt^^7-r KS(D±J-& 

^aXtt^»CD^rftK:«fcoT«»T**^b'&« (4) £&ttJ»#£TT*&3S-r 

s^tci^b^ (l) &«jfi-r*nt3&«Tf*, <b^#j (4) 

Aflcwttt, ib^#> (4) tmm^<bmmm<D^-)v^^mm^. mm 
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Rfofomtemns- 2 or-i o or, »$i<ttiM5. 

Wt&m (1 : X=S) . ZJMvgJHfr^lj (1 : X = SO , ) 

: ^: 5 



SC5 




R'=NHY' 



1) 7.^7^ Rfc-fr* (1 : X=S) (DM&m 

(5) tt*;U#— (R 2 COR 3 ) Rtfl»«rU< tt 21^075 

jR^jia^tta^ot:^ i o or, jfti<«gra5. 
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itm M*.ti> fcmtv^vj** *m<ti-bi)o&, tk^^u^a, -frmt* 

fri/VA) ; T)Vt) U &mXteT ±M&m<D7 5 Kgt (01JAte\ U^A 

•>7^H» ^U^^t/^yy^yh') ; 7;WJ4IXtt7;^'J±S 
^Ofiffi7;^ + yH (fllAfc*, :TMJ£A* t>*~>b\ thU^AXh + y 

h\ *'j^t-^h*yH) : tjh&u&k. t jix v ±m&mxi$m<D7i<.m 

{CM (flIAtf. 7jcB6lkffi, TfcgKb^hU^A, TKBSffc* U *A, TKKflS'J^A, 
zKR-ftA'J^A) ;T;P^U^«, 7;k# U±«^JRXtt«©^B6Jft (0iJ;LkO* 
S^bU^A, KSA'J'JA. £*fe->#A, £*K*S) : T;^U^«o^KtK 
(fllAtf, K»7K*±h U^A, Kg?*** U£A> ; tjwuu^a 

2, 6-;^>?>, 3US», l, [5, 4, 0] tf>5*-fe 

-7-X>, 1, 5 [4, 3, 0] />-5-X>, 1, 4- 
^7tflf'>^o [2, 2, 2] #©W«*IS«^tfSC:<!:^T#S. 

ffli^ut^tfsitLtn w^tf, mm. mm. a 9 mux 

2) *;U#x;Wfc'&* (1 : X=SO z ) ©SKifift 

-f 5 >ic^#r**««*ftSlS^«fcO<fc^ (1) iMS^i^ft, ffc^ 
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(5) x^^ns-r s>xfci:-f£-tf Affl£*fLT. mmfr*>mmm(D7,)i7j 
fflt^:t^tt5g[i:iTH 0y*.#, mm* mm, &&mm* a^mux 

<t&V0 (5) «#;i/#x;Wfc'&«5 (R 2 COR 3 ) Rtfl&L&V<\Z21R<D7 

ztz. it^m (5) ^titSut^K^i (i) &mm-rz>zthmzT*<b 
cos? o#^et \z^m\mu ^ t sj^ £ -ttn « «t ^ . 

*5£W<D<t£!fa (1) , #135$ (3) • 

lmg^£lg, $ft:L<tel 0mgrt>«=> 3 0 0 mg©*SHT&5. SfcftfeliL/T 

#Slkg^fcO0. lmg^e» 2 0 Omg, £?g;L<< teO. 5 mg#> £ 1 0 0 mgOlBffi 
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T&£. Z\<D— B»£ — B 1 HI, *S^»tt2~4®(C^ttTiS:-^-r-5. B 

So 

tt^jtbtraj^ tcsfcjeau bash. mmttnbm&&mT%n£h&K>* 

S»JtLTfflB#W«©«!JWt LTt>«J:lri. £-<D^fc TOUT 

«*«^*?w»*««»j8i, j*u8$j£. ^{gitalin, sm^i. m 

##0U : 1- (2, 5-y7MD7i^l/) -l-^>^7-;U 
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F 



F 



OH 



-7 8*0, 7)izi>mmn.T, 1, ^-^y^u^yxr^^v (2. 8 4 

g, 2 0. Ommol) ©fh7kh*D77> (4 0ml) «n-7'^U 
(1. 5 2M 'V* 1 U->i8«, 14. 5ml, 2 2. Ommol) fcfflTF 

*aL>, tK. *5«fct^fiafP^*l7KTMSi;«fe#L, fgfll (MgS0 4 ) ft, zS^bTco 

D-» •Vmmismtd.it&Vo (2. 6 2g, 6 6%) ^^fftft^LTttTc,, 
'H-NMR (4 0 OMHz, CDC1 3 ) (5:0. 90 (3H, t, J = 
7. 3 Hz) , 1. 2 8- 1. 5 0 (4H, m) , 1. 7 0- 1. 8 2 (2H, 
m), 1. 9 1-1. 95 (1H, br m), 4. 98 ( 1 H, dd, J = 
11. 7, 5. 9Hz) , 6. 8 8- 7. 0 0 (2H, m) , 7. 18 ( 1 H, 
d d d, J =8. 8, 5. 6, 3. 2Hz) . 

MffiMl : 2- [1- [ (4-»DD7i^) f^TJ ^>^JV] -1. 



O'CIC^^T, 1- (2, 5-y7;vtD7x-;i/) - i -^>^/— ;u 
(3 0 0mg, 1. 5 0mmo 1) ©I^fl/> (6ml) iil:4-^no 
^>f>^-^ (4 3 5mg, 3. 0 Ommol), hU7xZM7 7^f> 
(7 9 8mg, 3. OOmmol), &£.&7 7^W>i-/'f V tf;U 
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(5 8 8 ^1, 3. OOmmol) fcUCJnAfc. Rf&mfdi^MX 1 5 ^fflJft 

-kt&fc-vimctii&vtco &m (Mgso 4 ) m, mmL, »snfc»aE&2** 
EEv»j*y;u^^A^Dvh^^^^- (i[Hi@i% @t&x^;i/— ^■t>->, 

2EIB'V*tf» Tfflfil LgfgBfc^fc (2 6 6mg, 5 4%) Sifii«*iL 

IR (ATR) v : 2 9 5 8, 2931, 1624, 1595, 1574, 
1 4 9 3, 1 4 7 5, 1 4 2 5, 1 3 8 9, 1 2 3 4, 1 2 1 5, 1 1 7 1, 
109 5, 1012, 87 4, 814 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:0. 86 (3H, t, J = 
7. 3Hz) , 1. 22-1. 41 (4H, m) , 1. 7 8- 1. 8 8 ( 1 H, 
m), 1. 89-1. 99 (1H, m), 4. 48 (1H, ddd, J = 8. 6, 
6. 6, 1. 7Hz), 6. 81-6. 86 ( 1 H, m) , 6. 90 (1H, 
td, J = 9. 0, 4. 6Hz) , 7. 06 ( 1 H, ddd, J = 9. 0, 
5. 8, 3. 2Hz) , 7. 17 (4H, s) . 
MS (m/z) : 3 2 6 (M + ) . 
HRMS (EI) :C 17 H 17 C1F 2 S (M + ) tl,T 

mmm : 3 2 6 . 0 7 0 8 

^Mfflm : 3 2 6 . 0 6 9 6 

mmM2 : 2- [1 - [ (4-2uuy T.)V7s<-)V] ^>±j\A -1, 




OX:\Z&^T, 2- [1- [ (4-^D07x^) i>tm -l, 

46 



WO 03/055850 



PCT/JP02/13792 



4->'7MD^>f> (5 1 5mg, 1. 5 8 mm o 1 ) <Dmt* 9 V > 
(10ml) ilC3-^DOl^ISH (3 0lmg, 1. 7 4mmol)£ 

uutt'&, isti 8mmm&isfzo ^^z^-^uu^MMm cioomg, 

0. 5 7 8mmol) &lNtLtz.'\1k, MMX 3 B*Mft#Lfc. S^^^i^b^^ 
U>T*&5KU&&, lN#tt*fc^HJ£A7K»tt. 7K, *3«k^fig?D^7KTJIIMD 

jjt^L/fc. (Mgso 4 ) ml, '&*>ntzmm&*>i£i'vxy)i'ti7 
A^D7h^7^- (10% BBix^;w-^^-b-» Ti^b, «asstt# 

2 -A (iftffitt) &<fctf«l2Stt#2-B (SSffitt) (2 3 0mg, 43%) S: 

If^i (7 9. 8mg, 15%) £bT#fc. 
Sttfr2-A 

Hi* : 1 0 8. 5-109. Ot:. 

IR(ATR) v : 2 9 2 9, 2854, 1493, 1275, 1132, 
1 1 7 4, 1 0 8 6, 1 0 4 3, 1 0 1 1, 9 6 2, 8 6 2, 8 2 3, 7 3 5, 
5 0 3 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:0. 90 (3H, t, J = 
7. 1Hz) , 1. 3 0- 1. 5 0 (4H, m) , 1. 9 6- 2. 0 6 ( 1 H, 
m) , 2. 2 7-2. 3 6 ( 1 H, m) , 4. 03 ( 1 H, ddd, J = 9. 6, 
6. 1, 1. 2Hz) , 6. 7 1 (1H, td, J = 9. 1, 4. 4Hz) , 
6. 85-6. 92 (1H, m) , 7. 07-7. 12 (lH. m), 7. 10 
(2H, d, J = 8. 6Hz) , 7. 28 (2H, d, J = 8. 6Hz) . 
MS (m/z) 3 4 3 (M + + H) . 
Ttmftffim : C 17 H 17 C 1 F 2 OStlT 

Siifi : C 5 9. 5 6 % ; H 5 . 0 0 % ; C 1 10.34%; 
F 11. 08%; S 9.35%. 
l*l$Hi :C 5 9. 2 7 % ; H 4 . 9 1 % ; C 1 10.42%; 
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F 11. 05%; S 9.45%. 



g&ft- 2 - B 

IR(ATR) v : 3 0 7 8, 2958, 2931, 2862, 1574, 
1 4 9 5, 1 4 2 5, 1 3 9 0, 1 2 1 3, 1 0 9 0, 1 0 5 1, 1 0 1 2, 
818, 741cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:0. 83 (3H, t, J = 

7. 1Hz), 1. 17-1. 40 (4H, m), 1. 94-2. 05 (1H, 
m), 2. 24-2. 34 ( 1 H, m) , 4. 03 (1H, dd, J = 12. 0, 
3. 2Hz) , 6. 8 7 -6. 9 9 (3H, m) , 7. 26 (2H, d, J = 

8. 3Hz) , 7. 35 (2H, d, J = 8. 3Hz) . 
MS (m/z) 3 4 3 (M + + H) . 

HRMS (FAB) : C 17 H 18 OClF 2 S (M + + H) <h LT 
mmm. : 3 4 3 . 0 7 3 5 

mmm 1343.0750 

mmm 3 : 2- [1- [ {l-tuny ^-)V) 7jUfr~;i/) ^y^-)V\ -1, 
4-^^;i/^-n^>-i;> 



2- [1- [ (4-^dd7xzjw tjp:7^-;i/] ^>?mi/| -1, 4-~>* 

^;U^-p^>-t*> (^14^2 -B) (15 0mg, 0. 4 3 9mmol) 
^^U> (5m 1 ) -^□□3§^&#i? (9 8. 8mg, 0. 57 1 

mmol) ^iU^fzWi, ^iUTU 8l*M^#L7c. S^^^fc^l^T^ 




0=S=0 
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(Mgso 4 ) mm v. n^nrzmm^^isijti^M^A^n^h 
t???*- (10% mm^)i— tffiisu, mtMkSw (122 
mg, 77%) zm&mvzmtLTnrco 

IR(ATR) v : 3 0 8 9, 2958, 2933, 2873, 1583, 
1496, 1475, 1427, 1394, 1321, 1279, 1 219, 
1 1 7 6, 1 1 4 9, 1 0 8 6, 1 0 1 4, 8 2 9, 7 5 4 cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) 6:0. 85 (3H, t, J = 
7. 3Hz) , 1. 15-1. 40 (4H, m) , 2. 03-2. 14 ( 1 H, 
m), 2. 38-2. 47 (1H, m), 4. 5 1 (1H, dd, J = 10. 5, 
3. 7Hz) , 6. 83 (1H, t d, J = 9. 0, 4. 6Hz), 6. 94- 

7. 01 (1H, m) , 7. 25 ( 1 H, ddd, J = 8. 8, 5. 4, 3. 2 
Hz) , 7. 38 (2H, d, J=8. 5Hz) , 7. 53 (2H, d, J = 

8. 5 Hz) . 

MS (m/z) : 3 5 9 (M + + H) . 

HRMS (FAB) : C 17 H 18 C 1 F 2 0 2 S (M + + H) tVT 
mt&m : 3 5 9 . 0 6 8 4 

mmm : 359. 0 6 8 8 

MMM 4 : 2- [ tt^J-M -1, 4-y7J^Q^ 



^Sl : OtCiJ^T, 2, 5 -^y)l^ru^yiy)V7)VU-)V (5. OOg, 
3 4. 7mmo 1 ) (Df- h =7 k h'D77> (1 50ml) ^C4-^od^> 
My^^-)V (5. 4 5g, 3 8. 2mmol)> h^iZMXy^f > 
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(11. lg, 41. 6mmo 1 ) . ^i^y^j^^y-f V?u MA 
(8. 16ml, 4 1. 6mmol) £WSi;an*.fc. Mi^MT4Bf B 1i 

d% -emmis&mt&m (2. 68g, 29%) & 

M2 : 4-^OD^>t'>^-^ (3. 8 6g, 2 6. 6mmo 1) ©N, 
N-^^*M75I« (12 0ml) ^C^U^ (4. 0 0g, 
2 9. Ommol) . &Jztf2 - -Ju^^J-JV- 1 , 4 - v?7;i/^"D^>if > 
(5. OOg, 2 4. 2mmol) &Jn*&&. MT3l^fWHf9*L,fc. KJfc# 
^{C^P^bT>^-^A (5 0ml) , *5cfctX7jc (20ml) *1&XTz$k. V 

(Mgso 4 ) v »«gLfe. ^e>nfcaas*->u*y;p*7A^oTh^ 

^■7^- (1% T«f«L«IB<t'&4b (6. 41g, 

9 8%) Sifi»«i»tLTflfe. 

'H-NMR (4 0 0MHz, CDC1 3 ) 5:4. 04 (2H, s) , 

6. 8 5- 7. 0 0 (3H, m) , 7. 23 (4H, s) . 

Wfcm 5 : 2- [ (4-^nn7i^) ^)V^~)l^J-)V] -1, 4-fx^;j/ 



77&1 : OrtCfe^T, 2- [ (4-^DD7i-iW -1, 4- 

y7;^D^>t'> (2 7 lmg, 1. OOmmo 1) ©l^^f l/> (5 
ml) «3-^Dnl$,|fi (2 2 5mg, 1. 3 0mmo 1) €Mfc 




o=s=o 
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mwl-vi 5mmmwLfzo Kfomm*m\:*3-i'>T*mffi'&. mammons 
#u?A7Ki§&, *3«fc^fiafpftifi7KT«fe^Lfe, (Mgso 4 ) m, ml 
n^ntzm^tmt^uy (5m n k:js#l, ot^^L/c^, 3- 

(4 5 0mg, 2. 60mmol) SrjtiDTL, ^11^15111 

^<fct>*eafo^7KTi5fe#L/cc etii (Mgso 4 ) #e>n^^^ 

y'J*^7A^07Hy77^f- (9% «X^;L--^\^-t)-» T*M8L 
(2 10mg, 6 9%) ^tfeH^tt LTf#£. 
: 0"CK:*5HT, 2- [ (4 -^7 DP^x-JU) -1, 4- 

^y)l^-u^>if> (6. 5 4 g, 2 4. lmmo 1 ) <Z)^^/-;i/ ( l 0 0 
ml) igj£KlH 2 0 (16. 4ml) , 30%H 2 O 2 (16. 4ml, 145 
mmol) , *5«trJf-b^'J ??>W.tty^-^ Umitmm (4 2 5mg, 
0. 3 44mmol) £Jn;L, H^W««sLfc«» 1 5 Nrlfflit^Lfc. #r 

^TK-ejllL^Lfe. (MgS0 4 ) ML, &&n&g|«E&'v i M*-> 
<fc L«lE-ffr&4& (6. 34g, 8 7%) £&6§MfceS<t LT»&. 

7j&c3 : 4-^DD^>t?>^;U7w ^T-h'J^A (1 9. 0 g, 9 5. 5 
mmo 1) (D~7?;—)l (2 0 0ml) fK»?K(c 2 -7u^*^)V- 1 , 4-5? 
7;U^*P^>-if> (12; 3ml, 9 5. 5mmol) £tJD*->t&, 

#L, H£*SI (MgSOJ Lfc. Mt£, fc&ftfcB#&'\*1t>«fc0H*§JfcL 
*t3fb'&« (12. 3g, 4 3%) €rj»66«-«l»fttLT#fc. m*>nfzZ>m& 

(MgS0 4 ) ML Ado f#£>n£@#£^*1t>Ti5t#L, ^Utyl^ 1 
;Ux-t-;kc:^L, ^H«S»3jLfc«, MLfe. *$£nfcHflq£'\=HJ-> 
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£0HttfiUSUEfc£«& (12. 7g, 4 4%) 

I R (ATR) v : 3 0 8 9, 2991, 294 3, 1581, 1496, 
1 3 1 5, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 9 0, 1 0 8 0, 1 0 1 2, 
9 5 8, 8 1 6, 7 7 9, 7 5 6, 7 2 9, 7 0 8, 6 4 6, 5 1 7, 
4 6 9 cm -1 . 

'H-NMR (4 0 OMH z , CDC1 3 ) 6:4. 36 (2H, s), 

6. 91 (1H, td, J = 9. 0, 4. 4Hz) , 6. 9 9 - 7. 0 6 ( 1 H, 

m), 7. 11 (1H, ddd, J = 8. 3, 5. 6, 3. 2Hz), 7. 45 

(2H, d, J = 8. 8Hz) , 7. 62 (2H, d, J = 8. 8Hz) . 
MS (m/z) : 3 0 3 (M + + H) . 

mmm 6 : e- 2 - [1- i u-9uuyx.-)V) z^k^M - 2-yx.- 

;1/Xt^-;1/] -1, 4-y7Mn^>-tf> 



)V) -l, 4-y7MP^>if> (3 0 3mg, 1. 0 0 

mmol) C9^h^fcKD7^> (5ml) mmzt) U ^A^It- ^tMUv*:/^ 

(0. 5MHUX>jgi£, 2. 2 0ml, 1. lOmmol) ^1&A.tz$k. 
OVT'imfUm&Lrc. ra^H^>X7^ft b* (127mg, 1. 20 
mmo 1) SrJqAfc^ MT1 5P#rdHft#Lfc. S^MtCfiSfD^bT 

^7K-rrJHi;^L^, (MgS0 4 ) U **6Lfc. ft^nfcM^f 

Eyw^W7A^D?h^77^- (10% mm^ji-^v-» 




o=s=o 




CI 
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»!U m%Mt&M (2 2 0mg, 5 6%) ZMtemftt LXft fc<, #sn&B# 
9 If #§HU MfiH#: (lllmg, 2 8%) £f#fc. NOE 
(nuclear Overhauser effect, &?t— A— A£tf— 

M& : 1 4 4. 5-145. Ot. 

IR(KBr) v : 3 0 6 8, 1637, 1581, 1489, 1450, 
1 4 1 9, 1 3 1 5, 1 2 4 6, 1 1 5 5, 1 0 8 6, 8 8 7, 8 1 4, 7 5 2, 
7 2 5, 6 9 0, 6 4 8, 6 2 7, 6 1 3, 5 3 4, 4 6 7 cm" 1 . 
1 H — NMR (4 0 OMH z , CDC1 3 ) 5:6. 88 (1H, td, J = 
9. 1, 4. 4Hz) , 7. 06-7. 18 (4H, m) , 7. 22-7. 28 
(2H, m) , 7. 3 0- 7. 3 6 ( 1 H, m) , 7. 3 9 (2H, d , J = 
8. 8Hz) , 7. 60 (2H, d, J = 8. 8Hz) , 8. 09 (1H s) . 
MS (m/z) : 3 9 1 (M + + H) . 
Ttmftffim: C 20 H 13 C 1 F 2 0 2 S£bT 
Wffcm : C 6 1. 4 6 % ; H 3 . 3 5 % ; C 1 9.07%; 
F 9. 72%; S 8.20%. 

: C 6 l . 3 9 % ; H 3 . 2 8 % ; C 1 8.95%; 
F 9. 82%; S 8.30%. 
MM®] 7 : 1- [ (4-^DD7x^) 7Jt/fr-;H -1- (2, 5-^7)1 



CI 
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7x~;U) 7JU*X )V*J-)V) -1, 4 - v ? 7JU^-D^>-tf> (6 0 6mg, 
2. 0 Ommo 1 ) ©rh7t: Hd^^> (10ml) jgj&Kin -^;UU^ 
A (1. 5 7M'\*-tt->*«, 1. 2 7ml, 2. 0 0 mm o 1 ) &1mXtz&, 
^f£i;T#iSUfco KfomWL$:-7 8ti:W, ififfc^U ^ (0. 2 18 
ml, 2. lOmmol) *iTUc. S(S»SK*-7 8tTl. 5P#PM#U 
^TINM (2. 0ml) £2jn*.fc&, MfETIHaLfc. EJfc»tt&S?X 

EM. (MgS0 4 ) ML, HWc^MI'EyU^yM^A^OTh 
^77^- (10% WB6x^;i/-^-y-» TWtllUfc. &5n&@#£'\* 
U-><fc»m*gfiU (3 3 0mg, 4 4%) ^HM^at LTf# 

fc. 

j§t& : 8 5. 5-86. Ot:. 

IR (ATR) v : 2 9 6 8, 1724, 1581, 1491, 1394, 
1 3 3 5, 1 3 2 3, 1 1 5 5, 1 0 8 8, 1 0 3 4, 1 0 1 1, 9 0 6, 
829, 816, 758, 725, 615, 546, 4 6 9 cm" 1 . 
1 H — NMR (4 0 0 MHz, CDC 1 3 ) 6:0, 9 0 (3H, t, J = 
7. 6Hz) , 1. 5 2 - 1. 6 8 (2H, m) , 2. 62 (1H, ddd, 
J = 18. 1, 7. 6, 6. 8Hz) , 2. 84 ( 1 H, ddd, J = 18. 1, 
7. 6, 6. 8Hz), 5. 66 (1H, s), 6. 95 (1H, td, J = 
9. 0, 4. 4Hz), 7. 02-7. 08 ( 1 H, m) , 7. 39-7. 43 
(1H, m), 7. 43 (2H, d, J = 8. 5Hz) , 7. 56 (2H, d, 
J = 8. 5Hz) . 
MS (m/z) 3 7 2 (M + ) . 
TxMftffi : C 17 H 15 C 1 F 2 0 3 SiLT 

mmm. : C 5 4. 7 7 % ; H 4. 06%; CI 9.51%; 
F 10. 1 9 % ; S 8.60%. 
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mmm •. c 54. 4 7 % ; h 3 . 9 2 % ; c 1 9.68%; 

F 1 0. 2 6 % ; S 8.7 6%. 
H»!l8 : 2 - [ (4-^DD7x^) 7Jl//ftx;i/l -2 - (2, 5-^7;U 
tQ7xIJW - 1 -7x-Jl/- i -xff y > 



T;i/zf>^T, - 7 8t:H43^T. H»!)5Xl#<=>n£:2 - [ (4-?nn 
7xn;i/) x;Utfx;i/*?Mi/] -l, 4 - )VJsrw<,yMy (3 0 3mg, 
1. 0 Ommo 1 ) (Dt- h^fc: HD7^> (5ml) mWZn -7^)1*1 A 
(1. 5 7 W\tt>®m, 0. 7 0 1ml, 1. lOmmo 1) 

^asximu #^x i ottmrnftisTco rai^-zsti^m &*t; 

(0. 14 0ml, 1. 2 Ommo 1 ) £iftTLfc. KJftJSSt* 
- 7 81CT3 02fdMt#L&&, 3 H^W^ttX 0 V £X#r&L7Co S^^td 
1N:&^ (2. Oml) £JD*.&&, BflKx^l/TJSffl Lit. JSmJfcfc^U zK, 

(Mgso 4 ) u »*SLfc. f^&nfcjaissfEE^u^y^^A^o^h^ 
57^- (10% »Si^-A+ij-» xttsiu »£nfcH#£'\*"tJ-> 

TBfci£U mtZik&yj (2 0 0mg, 4 9%) ^JSfiEff^Wt bT^fc. 
M: 1 7 9. 5- 1 8 0. Ot. 

IR (ATR) v : 1 6 8 2, 1595, 1579, 1495, 1475, 
1 3 1 5, 1 2 8 4, 1 2 4 0, 1 2 0 9, 1 1 5 3, 1 0 8 2, 9 9 1, 
8 7 4, 7 6 6. 7 0 8, 6 8 7, 6 0 7, 5 4 7, 5 0 9, 4 5 3 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) 5:6. 54 (1H, s), 




F 
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7. 01-7. 10 (2H, m) , 7. 3 4- 7. 3 8 (1 H. m) , 7. 44 
-7. 50 (4H, m) , 7. 5 8 - 7. 6 5 (1 H, m) , 7. 67 (2H, 
d, J = 8. 8Hz) , 7. 8 8 - 7. 9 3 (2H, m) . 



HRMS (EI) : C 20 H 13 C 1 F 2 O s S (M + ) £ Ut 

mmm : 4 o 6 . 0242 
mmm : 4 0 6 . 0230 

mmm 9 : 2- [ (4-^dd7i^) tji^-;!/) - 2- (2, 5-^7;^ 

tD7x-JP) - 1 -7x-J^Ir-JN^>'/7- h 



7irjw x;i/*x;u*^;i/] -1, 4 -v 5 ^;w^-D^>-ti> (3 0 3mg, 

1 . 0 Ommo 1 ) <DzS* h^yl^> (5ml) ^Cn -T/^UU^A 
(1. 5 7M^>j§t, 0. 7 0 lml, 1. lOmmol) tkt\\X.tz&, 
£fi£T#iaU 0#W«#Ufc. EJ£»&£-7 ifi^fc 

^>l/-f;i^ (0. 140ml, 1. 20 mmol) ^iTLfc, SMi^ 

-7 8t;T3o^rwuc^ 3 sm^ttx one Lfc. sj«>»fs»cfia 
*5«ktjffiaftift*a7KTjisi;«c^Lfc^. (Mgsoj u ml 

Ac. »e>nfe3SaS«r«fBE->U*y;U*7A^D-7h^^7w~ (10% IflKx 
IB'fb-&^(80. Orag, 26%) £*SfiB##>H£ LT*#&. 



MS (m/z ) 4 0 6 (M + ) . 




CI 



56 



WO 03/055850 



PCT/JP02/13792 



Bfej& : 2 2 4. 5-227. CC. 

I R (AT R) v : 1 7 5 6, 1610, 1491, 1450, 1325, 

1 2 2 8, 1 1 5 5, 1 0 9 2, 1 0 7 2, 1 0 1 1. 8 0 8, 7 5 6, 6 9 4, 

606, 553, 462 cm -1 . 

'H-NMR (400 MHz, CDC1 3 ) (5:6. 97 (1H, ddd, J = 
8. 8, 4. 4 H z ) , 7. 02-7. 09 ( 1 H, m) , 7. 15-7. 21 
(3H, m) , 7. 2 3- 7. 3 0 (3H, m) , 7. 34 (2H, d, J = 
8. 5Hz), 7. 51-7. 57 (2H, m), 7. 77 (2H, d, J = 
8. 5Hz), 8. 02-8. 06 (2H, m). 
MS (m/z) : 5 2 8 (M + + NH 4 ) . 
7tmfttir fit : C 27 H 17 C 1 F 2 0 4 S LLX 
SfiM :C 6 3. 4 7%;H 3 . 3 5 % ; C 1 6.94%; 

F 7. 44%;S 6.28%. 
##fffi :C 6 3. 0 4 % ; H 3 . 2 4 % ; C 1 6.92%; 
F 7. 3 9% ; S 6.44%. 
1 0 : 1- [ (4-^DD7i^) ZjMwjk] -1- (2, 5-^:7 

o=s=o 

0 

CI 

§$fi^T, - 7 8*CK:*5^T, nMM5Tn<btlfz2- [ (4-^OD7 
x~;U) 7,)Vf^)\,*J-)\,~\ -l, 4 - v?7;U^D^>-ti> (3 0 3mg, 
1 . 0 Ommo 1) Of h7th'D77> (5ml) MUn -ZfJ-frV^O 2* 
(1. 6 0MA+tt«, 0. 6 8 8ml, 1. 1 Ommo 1) ^jDD^ct, 
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-7 8 , CTlll#ISJ*#Lfc. Kfofemzzffj— )V (0. 108ml, 1. 20 
mmol) SrJPAfc^. ~ 7 8*CT2B#|!fl«#Lfc. ^^^(Cga?P^bT> ; E 

fn&^TMSDife^Lfc^, (MgSOJ U iiffibfc. 

4 1 ffi^ , J*^7A^o7h^77^- (10% wm.^)V-^^-y) \z 

ife#U ©Eft^ (3 0. 5mg, 8%) *m&mfot LT'&tzo 
i^: 1 3 4. 5 - 1 3 5. 0*0. 

IR (ATR) v : 3 5 0 2, 2966, 2931, 2873, 1585, 
1 4 9 1, 1 3 0 9, 1 2 7 7, 1 2 2 7, 1 1 7 3, 1 1 4 7, 1 0 8 4, 
1 0 8 3, 1 0 1 4, 8 1 0, 7 5 6, 7 2 1, 6 1 3, 5 4 2, 
4 4 5 c m" 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) <5 : 0 . 8 7 (3H, t, J = 

7. 1Hz) , 1. 2 0- 1. 6 5 (4H, m) , 3. 06 ( 1 H, d, J = 
2. 2Hz), 4. 48 (1H, s), 4. 85-4. 90 ( 1 H, m) , 

6. 84 (1H, td, J = 9. 1, 4. 7Hz) , 6. 9 6- 7. 0 2 ( 1 H, 
m) , 7. 40 (2H, d, J = 8. 6Hz) , 7. 58 (2H, d, J = 

8. 6Hz) , 7. 85 (1H, ddd, J = 9. 1, 5. 4, 3. 4Hz). 
MS (m/z) : 3 7 4 (M + ) . 

HRMS (EI) ra/zC 17 H 17 0 3 ClF 2 S (M + ) b. L-T : 

mmm : 374. 0555 
mmm : 3 7 4 . 0540 

1 1 : 1- [ (4 DD^x-JP) TsfrTts—M -1- (2, 5-y7 
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CI 



7x— )V) 7,)V-fc~)V* J-M -1, 4 -iS7)\,*Us<>-Z> (3. 0 3g, 
10. 0 mm o 1 ) <D"r h7hh'P77> (50ml) mWz n - U 3^ 

A (1. 5 7M^>^, 7. 0 1ml, 11. Ommo I ) ^jDx.m 

-7 8n-ei mmm&i>t£o Kfomm\z7$-r- )v (i. osmi, 12. 0 

mmo 1) ^ITLfci, ^iS£T#tSLte#e> 1 5P#p B ljt#L7t 0 

(Mgso 4 ) u igsiufco ffiitiLfrmfc&zmL. zmLtzmte^ir-y-yx 

mElt&W (396mg, 11%) ^m^^^tLxmc 

7 6. 5 - 7 8. OX:. 
IR (ATR) v : 3 5 3 3, 2 9 6 0, 1 5 8 1, 1 4 9 8, 1 3 9 4, 
1 3 2 9, 1 3 0 6, 1 2 4 2, 1 1 7 8, 1 1 4 6, 1 0 8 2, 9 8 7, 
8 8 7, 7 5 4, 7 1 2, 6 4 4, 5 9 4, 5 1 5 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 82 ( 3 H, t, J = 
7. 3Hz), 1. 22-1. 53 (4H, m), 3. 78 (1H, br s), 
4. 55-4. 80 (2H, br m), 6. 84 (1H. td, J = 9. 0, 
4. 4Hz), 6. 96-7. 04 (1 H, m), 7. 15-7. 26 (1H, 
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br s) , 7. 39 (2H, d, J = 8. 3Hz) , 7. 52 (2H, d , 

J = 8. 3Hz) . 

MS (m/z) 3 7 4 (M + ) . 

7C*#*f :C 17 H 17 ClF 2 0 3 SiUT 

S^flt : C 5 4. 4 7 % ; H 4 . 5 7 % ; C 1 9.46%; 

F 10. 14%;S 8.55%. 
$&H1 : C 5 4. 2 7 % ; H 4 . 5 1 % ; C 1 9.44%; 

F 10. 20%; S 8.70%. 
i 2 : 2- [l- [ x.-jl) tjv^jV] - l -^>^> 

-!-<;!/] -1, 4-v7;i/^-D^>-tf> 



OtC^UT, 1- [ (4-^OD7i'JW -1- (2, 5- 

•/7MD7izW (2 04rag, 0. 5 4 4mmol) 

C9i£ft;;*^l/> (1 Om 1 ) Jgifcfc: h U 1^75 > ( 0 . 13 1ml, 
0. 9 4 2mmol) , ^<k^^>XM->ll/=^DU K (0. 0 6 6 5ml, 
0. 8 5 6mmol) SMfci, 0 tt 1 W^lfc, f 

U&. (MgSOJ ML/:. l#6MI5fh7th'D77> 
(5ml) Kjg^LTt^ or:\znn. ^^t^J U -7 A^lt^^y y 7y H 
(0. 5Mh^X>iti> 1. 3 0ml, 0. 6 5 0mmo 1) ^Mfc= 




o=s=o 




CI 
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(MgS0 4 ) iftffiLfc. ^e>nfcSit«:4«JE'>'J*y;i/*7A^o-7 Vtf 

(15% Mx^;i/-^\^-?t» t»$¥u ^^t, &e>ftfcB#£ 

^+1t>«k0?|jeil«:fT^^SBB<t^ (3 3. Omg, 1 7 *) £M6*MKtt 

9 5. 5 -9 7. 0*C. 
IR(ATR) v : 2 9 6 0, 1645, 1579, 1489, 1421, 
1 3 1 1, 1 2 5 2, 1 1 9 8, 1 1 6 5, 1 1 4 0, 1 0 8 6, 1 0 1 2, 
8 1 8, 7 6 9, 7 5 2, 6 4 0, 6 0 6, 5 5 2, 4 6 7 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 89 (3H, t, J = 

7. 3Hz) , 1. 4 5- 1. 5 6 (2H, m) , 2. 00 (2H, br s) , 
6. 89 (1H, td, J = 8. 3, 4. 4Hz), 7. 01-7. 08 (2H, 
m) , 7. 31 (1H, t, J = 8. 3Hz) , 7. 38 (2H, d, J = 

8. 5 Hz) , 7. 55 (2H, d , J=8. 5Hz) . 
MS (m/z) 3 5 6 (M + ) . 

HRMS (EI) : C 17 H 15 C 1 F 2 0 2 S (M + ) t. IT 

mmm : 3 5 6. 0449 
mmm •. 3 5 6 . 0450 

Ttmftffim : C 17 H 16 C 1 F 2 0 2 S£LT 

gfftM :C 5 7. 2 2 %;H 4 . 2 4 % ; C 1 9.94%; 

F 1 0. 6 5 % ; S 8. 9 9 %. 

HiBUi : C 5 6. 8 0 % ; H 4 . 2 1 % ; C 1 10.04%; 

F 10.65%; S 9.11%. 

l 3 : l- [ (4-?nn7x.-)],) 7,)Vt£~)V] -1- (2, 5-y7 
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)V] -1- (2, 5-^7MP7i-;W - 2 -^>^y— ;U (44 9mg, 
1 . 2 Ommo 1 ) (Dmt^^-^> ( 1 Oml) mtfoiZ h U X^75 > 
(0. 3 0 0ml, 2. 1 6mmo 1 ) , te^TS*? >7.)Vfc—)V=2 u U H 
(0. 150ml, 1. 9 3mmo 1) SrjUD^fc^ 0°CX2mmm.WVtz o K 

&&7i<Tjiii;ft#L*:o ^ (Mgso 4 ) mmis. n^nrzmm^^&zy 
i j^*M7A^D?h^7^- (15% ^x^;u-^=^+>-» -awisu 

IIBf^ft (5 0 3mg, 9 3%) ^MfeH#:<h VX%tc B 
IR (ATR) v : 2 9 6 6, 1498, 1350, 1176, 1149, 
1 0 8 6, 9 2 8, 8 7 9, 7 8 9, 7 5 2, 6 3 6, 5 9 2, 5 5 0, 5 2 5, 
4 5 5 c m~ 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 0 . 86 (3H, t, J = 
7. 1Hz), 1. 33-1. 61 (3H, m), 1. 88-1. 96 (1H, 
m) , 3. 21 (3H, d, J = 0. 7Hz) , 5. 03 ( 1 H, d, J = 
7. 7Hz) , 5. 5 8 - 5. 6 6 ( 1 H, m) , 6. 83 (1H, td, J = 
9. 0, 4. 4Hz), 6. 97-7. 05 ( 1 H, m) , 7. 33-7. 40 
(1H, m, including 2H, d, J = 8. 3Hz at 7.35 
ppm) , 7. 54 (2H, d, J = 8. 3Hz) . 

1 4 : 2- [1- [ (4-^DD7i-^) X;U^-;U] -2-^>^> 
-1 — r_2k] -1, 4 -iS7)\,7j-n^>-t£ > 
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CI 



1- [ (4-^DD7z-;W XJVft—M - l- (2, 5-y7MD7z 
- 2 - ^>^;U=p< ? > XJlfti-— b ( 2 0 0 mg, 0. 442 
mmol) <Dmt*?-l'> (4ml) 1 , 8 - *J7*f Mis'? a [5, 4, 

0] 7>f*-7-I> (6 9. Ifil, 0. 464mmo 1) ^jST'MAc 

A^D7h^77^f- (8% »Kx^;W-^1f» TflfMU ^I3fc£^ 
(72. Omg, 46%) StfiSfttLT^fc. f5£nfcH#&'\3 1 
•*>«fc0i?raffiU*SfiB#'<6 0. Omg) 
jgfcjft : 9 9. 0-100. 0*C. 

IR(ATR) v : 1 5 8 1, 1496, 1392, 1309, 1279, 
1 2 3 2, 1 1 7 3, 1 1 4 9, 1 0 8 4, 9 7 8, 8 3 7, 8 1 6, 8 0 6, 
7 5 8, 7 3 1, 7 1 0, 6 4 4, 5 9 8, 5 6 1, 5 2 1 cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) (5:0. 99 (3H, t, J = 

7. 3Hz), 2. 12 (2H,m), 5. 06 (2H, d, J = 7. 3Hz), 
5. 7 4- 5. 8 5 (2H, m) , 6. 92 ( 1 H, td, J = 9; 0, 4. 4 
Hz) , 6. 9 7 - 7. 0 4 ( 1 H, m) , 7. 32 ( 1 H, ddd, J = 

8. 5, 5. 4, 3. 2Hz) , 7. 43 (2H, d, J=8. 5Hz) , 
7. 6 4 (2H, d, J =8. 5Hz) . 

MS (m/z) 3 7 4 (M + + NH 4 ) . 
7C*$ttJHB : C 17 H 15 C 1 F 2 O 2 S <h LT 

SISKI :C 5 7. 2 2 % ; H 4 . 2 4 % ; C 1 9.94%; 
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F 10. 65%; S 8.99%. 
ftffim : C 57. 15% ; H 4. 1 8 % ; C 1 9. 90%; 
F 10.74%; S 9.09%. 

mmm 1 5 : 2- [5- a -y^y^^u;^^) -1- 1(4-2 

unyjL-)U) TJUfrxji/l ^>^;u] -1, 4 -^^;u^-D^>-fe > > 



T;H/>ESftT, -7 8V\Z^X. ^»(J5T*#e>n/i2 - [ (4-^PP 
7x~Jl/) 7Jl/*x;W*^;H - 1 , 4 -^7;U^-D^>if > (3 0 3mg, 
1. 0 Ommo 1 ) Oy^ h*v-X*> (5m 1 ) ®miZ n - U A 

(1. 5 7MA+t>»E 0. 701ml, 1. lOmmol) ^Mfci. 

-7 8^1^1, &£zfmu-c3 ottm&&i>iz. Rfomm&-7 stc^ 

4- ( t -^^^^^U^+v) -l-3-K^> (0. 260 
ml, 1. 0 Ommo 1 ) &mTlsfz'&, ^S£T#*SLte7^£ 1 5mffl&Wh 
fro KfommZ7k&1}\iZ_fc.'&, ^X^l/X-T-^TJStiJb^o &tB?££-&U 7k. 
43j;DC|gfp^ig 7 XTIiiD^L7c^ ^ (MgS0 4 ) U jftfi&Lfc. #<2>n 
fe^at^r'fffi^'J^y^^^A^ (8% ffr^x^;U->\=Hf- 

» TffigiU ^IB^^ (4 0 1mg. 8 2%) ^feifttUTUfc. t#£ 

IR(ATR) v : 2 9 4 5, 2927, 2854, 1583, 1496, 
1427, 1392, 1321, 1248, 1144, 1082, 103 8., 
1 0 1 2, 9 4 1, 8 2 2, 7 7 5, 7 4 8, 7 0 8, 6 2 3, 5 4 2, 4 6 7 
c m~ 1 . 
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'H-NMR (400 MHz, CDC1 3 ) <5 : - 0 . 02 (3H, s) , 
-0. 02 (3H, s) , 0. 82 (9H, s) , 1. 2 3 - 1. 3 3 (2H, 
m), l. 42-1. 58 (2H, ra) , 2. 06-2. 18 (1H, m), 
2. 3 9- 2. 4 8 (1H, m) , 3. 53 (2H, t, J = 6. 3Hz) , 
4. 52 (1H, dd, J = ll. 6, 2. 6Hz) , 6. 83 ( 1 H, td, 
J = 9. 0, 4. 4Hz), 6. 94-7. 00 ( 1 H, m) , 7. 22- 
7. 26 (1H, m) , 7. 38 (2H, d, J = 8. 5Hz) , 7. 53 
(2H, d, J = 8. 5Hz) . 
MS (m/z) 4 8 9 (M + + H) . 
TtmftVrm. : C 23 H 31 C1F 2 0 3 SS iiLT 

: C 5 6. 4 8 % ; H 6 . 3 9 % ; C 1 7.25%; 
F 7. 7 7 % ; S, 6.5 6%. 
##fM :C 5 6. 2 9 % ; H 6 . 2 8 % ; C 1 7.29%; 
F 7.75%; S 6.70%. 
1 6 : 2- [5- (t-ttfriSt^fri/Vfrttis) -1- [ 

•fcf> 



7)V3>f8MT* - 7 8*C{w*5^iT, 2- [5- ( t -^Jl/-^^k>'J^ 
-1- [ (4-i70D7i-JW TJl/tfwJU] ^>^;U] -1, 4 -is 
7^to^>f > (2 0 5mg, 0. 419mmo 1) ©7h7th'D77> 
(4ml) »«l:n-^iJ^A (l. 5 7 M / \=^-tf>/§^, 0. 294 
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ml, 0. 461mmol) &1}\}?Ltz'&, gi&T 1 ^IBHJfcJfcl'fc. Rf&mm&- 

7 8tl:^t, 3-h'/^> (0. 3 3 9ml, 0. 5 4 5mmol) S»T 

(MgSOj U iiUSLfe. H^nfcSi^4"J£-/U*^M7A^07h^ 
^7^- (6% g^Kx^;i/-^tj-» TttSiU mmt^M (1 6 8mg, 

8 0%) Sr^fe^^iUTfffco 

IR (ATR) v : 2 9 5 2, 2929, 2856, 1583, 1496, 
1 4 7 3, 1 3 9 2, 1 3 1 1. 1 2 5 5, 1 1 9 2, 1 1 4 9, 1 0 9 0, 
1 0 1 4, 8 3 3, 7 6 0, 7 1 0, 6 2 9, 5 5 2 cm" 1 . 
1 H — N'M R (4 0 0MHz, CDC1 3 ) 6 : -0. 01 (3H, s) , 

0. 00 (3H, s) , 0. 84 (9H, s) , 1. 05-1. 18 ( 1 H, 
m) , 1 . 29-1. 41 ( 1 H, m) , 1. 52-1. 60 ( 2 H, m) , 

1. 81 (3H, d, J = 2. 9Hz), 1. 95-2. 05 (1 H, m) , 

2. 61-2. 71 (1H, m), 3. 57 (2H, t, J = 6. 1Hz), 
6. 82-6. 88 (1H, m), 6. 98-7. 07 (2H, m), 7. 38 

(2H, d, J = 9. 1Hz) . 7. 40 (2H, d, J = 9. 1Hz) . 
MS (m/z) 5 0 3 (M + ) . 

HRMS (FAB) : C 24 H 34 C 1 F 2 0 3 S S i (M + + H) tVX 
mWsM. : 5 0 3. 1 6 5 5 
ftffim : 5 0 3 . 1 7 0 4 

mmm 1 1 5- (4-^dd7i-w^) -5- (2, 
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CI 



2- [5- ( t -Zf7-JH?*7-)V > sV)\'tti') -1- C (4-^DD7xZ 
)V) 7s)l*~ - 1 - *J-)V^>3-)V} -1, 4 -i?7 iV^WOMy 
(164mg, 0. 3 2 6mmol) ©fh7tHD77> (4ml) jg^lCr 
h7^7> ; t- l 7A7MU K (lMfh7kh*077>m 0. 978 
ml, 0. 9 7 8mmol) ^IjUplTz^ 3 B#r^it#L/i. 

8fc#u (Mgsoj ^ #^n^^s^4>/£vu^y;^^ 

A7D7h^77^- (5 0% ^X^;U-^-9-» T*SiaU glfEfl^J 
(12 2mg, 9 6%) £&S£ttim#><hLTf#£:o 

IR(ATR) v : 3 5 1 6, 3089, 2939, 2870, 1583, 
1 4 9 5, 1 4 7 5, 1 4 1 2, 1 3 9 4, 1 3 0 6, 1 2 7 9, 1 1 8 8, 
1 1 4 6, 1 0 8 8, 1 0 7 0, 1 0 1 2, 8 2 3, 7 5 8, 7 1 0, 6 7 9, 
64 9, 602, 546, 474 cm" 1 . 

1 H — NM R (400 MHz, CDC! 3 ) 6:2. 09-2. 20 ( 1 H, 
m), 1. 2 3 ( 1 H, br s), 1. 34-1. 46 ( 1 H, m) , 

1. 63 (1H, quint, J = 7. 1Hz), 1. 82 (3H, d, J = 

2. 7Hz), 1. 98-2. 0 7 (1H, m) , 2. 71 (1H, td, J = 
13. 0, 3. 4Hz) , 3. 63 (2H, t, J = 6. 4Hz) , 6. 83- 
6. 90 (1H, m) , 6. 9 9- 7. 0 6 (2H, m) , 7. 38 (4H, 
s) . 

MS (m/z ) 3 8 9 (M + + H) . 
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HRMS (FAB) : C 18 H 20 C 1 F 2 0 3 S (M + + H) tLX 

mmm : 3 8 9. 0790 

ftffim : 3 8 9 . 0 7 9 5 

1 8 : 2- [5- (t-y^y^fjky'JJ^y) -1- [4- (t 



T;Ua*>^T, - 7 8X:iZ^X, mMM 1 5Tl#6n/t2 - [5- (t- 

^^l/v^^Uv-u^^-^rx) -l - [ (4-^dd7x-jw t;;p*x;h ^ 

>3MU]-1, 4-^^;i/^-D^>-tf> (2 5 Omg, 0. 5 11mmol) C 
rh7kH077> (4ml) ittln-WJf^A (1. 5 7M^D"> 
®m, 0. 3 5 8ml, 0. 5 6 2mmol) &lM7Ltz'&, ^iS£T#fSU/Co 

7 8t:tc^^ 4 - ( t -y5^v*^;p->u;^*-» - 1 - 

3-H^> (0. 14 6ml, 0. 5 6 2mmo 1) ^TL/fc^ iiST3 
££U 7)c, *3<fc^?0^m7XTJiliL;^L.7c^, ^ (MgS0 4 ) U »«g 

ufco n%titcmm.**i£i'i)t}'f)\>t> ^i^tn^ w^u- (6% rax 

^-)V-^^r» Tilt^iL, ^IB^^ (167mg, 4 8%) ^ifei^iL 

IR (ATR) v : 3 0 8 2, 2927, 2856, 1583, 1495, 
1 4 6 2, 1 3 0 8, 1 2 5 0, 1 1 4 6, 1 0 8 0, 1 0 1 2, 8 3 3, 
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7 5 8, 6 7 5, 6 4 6, 6 0 7, 5 7 9, 5 4 4, 4 5 5 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 03 (12 H, s), 
0. 87 (18 H, s), 1. 25-1. 70 (8H, m), 2. 23- 
2. 34 (2H, m), 2. 40-2. 48 (2H, m) , 3. 58-3. 68 
(4H, m) , 6. 7 4- 6. 8 2 ( 1 H, m) , 6. 9 7 - 7. 0 6 (2H, 
m) , 7. 30 (2H, d, J=8. 8Hz) , 7. 34 (2H, d , J = 
8. 8Hz) . 

MS (m/z) 6 7 5 (M + + H) . 

HRMS (FAB) : C 33 H 54 C 1 F 2 0 4 SS i 2 (M + + H) t. LT 
WfaM : 6 7 5 . 2 9 3 8 
tttirm : 6 7 5 . 2 9 0 0 
7cSt##Hi : C 33 H 53 C 1 F 2 0 4 SS i 2 tLX 
mmm : C 5 8. 6 8 % ; H 7 . 9 1 % ; C 1 5.25%; 
F 5.6 3%. 

#*HS :C 5 8. 6 3 % ; H 7 . 9 1 % ; C 1 5.32%; 
F 5. 6 9%. 

mmm l 9 : 5- [ (4-^DD7x^) y;;U/ft-;i/) -5- (2, 5-y7 
j^P7i^) -1, 9 -J-j->iSj-—)\s 



2- [5- (t-7*^y/^->UM+y) -1- [4- (t-7?-)l>>? 
^^MI/v'JJM"*:/) -1- (4-^OD7xZ^J^-^) 

;U]-1, 4-y7MD^>t'> (1 5 8mg, 0. 2 3 4raraol) ©fh 




0=S=0 
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7tHD77> (4ml) ^Cf h 7 iV7 z^" ^ A 7 'J H (lMf 
h7kHD77>iE 0. 7 0 2ml, 0. 7 0 2mmol) S 

»«?U ^^T7K> 43«ktffi&fD6&7fcTJii;ifei£U $£& (MgS0 4 ) » 
iU:. #^n^i^4 J Ey | J*yM7A7D7hy77>f- (5% 

x^;p-'\+-y->«fct)ffttftU*ia<k'&* (9 7. omg, 93%) 

MuA : 1 0 7. 0-108. 5t. 

IR (ATR) v : 3 2 7 5, 2939, 1572, 1495, 1414, 
1 3 0 6, 1 2 6 1, 1 1 4 0, 1 0 7 8, 1 0 6 6, 8 4 7, 8 1 2, 7 5 4, 
7 1 0, 6 7 9, 6 44, 6 0 6, 5 4 4, 4 7 4, 44 9 cm" 1 . 
'H-NMR (400 MHz, CDC 1 3 ) 6:1. 36-1. 82 (10 H, 

m), 2. 24-2. 35 (2H, m), 2. 47-2. 57 (2H, m), 
3. 70 (4H, t, J = 5. 9Hz) , 6. 79 ( 1 H, d d d, J = 
12. 4, 8. 3, 4. 6Hz), 6. 97-7. 08 (2H, m), 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d. J = 8. 8Hz) . 

MS (m/z ) 4 4 7 (M + + H) . 

HRMS (FAB) : C 21 H 26 C 1 F 2 0 4 S (M + + H) tLX 
mWam : 4 4 7 . 1 2 0 8 

mmm : 447. 1227 

TtMfrffim : C 21 H 25 C 1 F 2 0 4 S 0. 2 5H 2 0£LT 

m&MS. :C 55. 8 7 % ; H 5. 69%;C1 7. 85%; 
F 8. 42% ; S 7.10%. 
ftffim : C 5 5. 6 2 % ; H 5 . 4 0 % ; C .1 7.89%; 
F 8.58%; S 7.26%. 
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MM&l 2 0 : 2- [5- ( t - yf;i/y7f Jl/y'JM^y) -1- [ 



TJW=f>^«ET, -7 8tl:^T, *160!ll 5T»£*l&2- [5- (t- 
^;i^*^W>'U;k*^>') -1- [ (4-^DD7x-JW ^ 
>^;i/] -l, 4-y7Mo^>t'> (2 0 0mg, 0. 4 0 9raraol) © 
fh7th'D77> (4ml) ^tlln -^;P>J (1. 5 7MA+t> 
»»c, 0. 2 8 7ml, 0. 4 5 0mmol) *1&K.tz$k. !H&£T#iaLfc. 
^^-7 8131:^, ^W^'J>Kh»J75H (0. 2 14ml, 
1 . 2 3 mm o 1 ) , *5 <£tf 3 — > (51. 1 M 1 . 0. 450 

mmo 1) SldTUfcft, iIT2 0W5«J$L^ SJfS^td-T Vfunj — 

)v (o. 5mi) &toz.rzm. mmvrz. '&t>ntzmm.&*EE.>'Vtitf)i<X7<L 

^7D7h^77^- (5% Kg?X3MP-'\*+J-» TffifgfU ^fB-fk^^ 
(163mg, 7 3%) SifijlllttfttbTftfc. 

IR (ATR) v : 2 9 5 4, 2929, 2858, 1583, 1495, 
1 4 7 3, 1 4 1 2, 1 3 9 4, 1 3 1 1, 1 2 5 5, 1 1 9 2, 1 1 4 7, 
1 0 9 0, 1 0 1 4, 8 3 3, 7 5 6, 7 1 0, 6 7 7, 6 0 6 cm- 1 . 
1 H — NMR (4 0 0MHz, CDC 1 3 ) 5:0. 03 (6H, s), 

0. 87 (9H, s), 0. 95 (3H, t, J = 7. 4Hz) , 1. 2 0- 

1. 4 5 (5H, m) , 1. 52-1. 7 0 ( 3 H, m) , 2. 21-2. 32 
(2H, m) , 2. 4 0- 2. 4 9 (2H, m) , 3. 6 4 (2H, t, J = 
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6. 1Hz), 6. 74-6. 82 (1H, m) , 6. 97-7. 07 (2H, 
m) , 7. 29 (2H, d , J = 8. 8Hz) , 7. 34 (2H, d , J = 
8. 8Hz) . 

MS (m/z ) 5 4 5 (M + ) . 

HRMS (FAB) : C 27 H 40 C 1 F 2 0 3 S S i (M + + H) tVX 

mmm : 545. 2124 

ftffim : 5 4 5 . 2 0 8 7 

mmm 2 1 : 5- c (4-^dd7x-^) t^^-m -5- (2, 5-^7 

Md7x-j|/) - 1 - 



2- [5- (t -^;i/^^^;i/v'j;u^-^-» -1- c (4-^do7iz 
x;u*x;w] - 1 - :/^;i^>^;H -1, 4 -^7^^-n^>tf> 
(15 4mg, 0. 2 8 3mmo 1) ©fh7tFD77> (4ml) »f 
h7^7> ; E-'7A7MU H (lMfh7t h'D77« 0. 532 
ml, 0. 532mmol) &1mXtt1k. SfflTl 8f$r B m#L7c 0 JKJ^^^ 
»JB& #£>n7^S£vX5F^Ux-^;WCig^U #^TtK, ^<fc^fP^ig 
TKTjilC^L, ftjft (MgS0 4 ) TOL/t 0 iie.n/ii^^Ey'J* 
y;i/^^A^7DT h^fyy^- (5 0% ^X^;i/-^\^-tf» T*fg!L*if2 
M (12 2mg, 0. 2 8 3mmol) ^ife»<!:LT#/:. 
I R (ATR) v : 3 5 3 9, 2958, 2873, 1583, 1495, 
1 4 1 2, 1 3 0 8, 1 2 7 7, 1 1 9 2, 1 1 4 6, 1 0 9 0, 1 0 1 4, 




o=s=o 
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8 2 9, 7 5 8, 7 1 0, 6 7 5, 6 0 6, 5 4 8, 4 6 3 cm- 1 . 
'H-NMR (400 MHz, CDC1 3 ) 6:0. 95 (3H, t, J = 
7. 3Hz) , 1. 19-1. 77 (9H, m) , 2. 21-2. 34 (2H, 
m), 2. 38-2. 53 (2H, m), 3. 70 (2H, br s), 
6. 75-6. 83 ( 1 H, m) , 6. 98-7. 08 ( 2 H, m) , 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d , J = 8 . 8Hz) . 
MS (m/z) 4 3 1 (M + + H) . 

HRMS (EI) : C 21 H 26 C 1 F 2 0 3 S (M + + H) t. LT 
Mmife : 4 3 1 . 1 2 5 9 
mWM : 4 3 1 . 1 2 3 7 

2 2 : 1- [ (4-^DD7x-^) TJl/Tfr- JU] -1- (2, 5-i?7 
^□7iZJl/) -3-^^7^/-;i/ (atttf2 2- AR^j|ttft2 2- B) 



7)V-J>$m.T, -7 8 C C(C43UT, mffiM5T~n*>tlfz2 - [ (4-^DD 
7x"Jl/) 7Jl/*-;M3S/l/] -1, 4 -v^;i/^-o^>if> (3 0 3mg, 
1. 0 Ommo 1 ) ©fh7kh'D77> (5m 1 ) MtfCn -y^UU^^A 
(1. 5 7M^1t>iga£, 0. 7 0 lml, 1. lOmmol) ^D^, 

^ (0. 13 3ml, 1. 0 5mmo 1) , *3cfctf 1, 2 -X.#*iy\zf? > 
(0. 163ml, 1. 2 0mmol) ^ITUcE MT2BF«bfc 0 

R*»«K:zK*Jn^.fc«, v'x^ux— r-;uT«iaiUfc. u mam 




F 



0=S=0 OH 
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(Mgso 4 ) u Mffiisfc* n<bnrz.mfeztpEEisi)%¥jisti5At7n^ bt? 
?7<<- (20% Tffigiu m-mftti,T&mi±m 

V>£0m@iB»L, 4H2H14#2 2-A (98. Omg, 2 4%), 

43<tZ>^ffE^^2 2 - B mmVk) (1 9 9mg, 4 8%) ^n^enm^ 

m&fo2 2 -A 

St& : 8 4. 0-84. 5t:. 

IR (ATR) v : 3 5 3 3, 2933, 2860, 1574, 1495, 
1 4 2 9, 1 2 7 8, 1 2 4 0, 1 1 8 2, 1 1 4 2, 1 0 9 2, 1 0 8 0, 
1 0 1 4, 9 6 2, 8 8 5, 8 2 9, 7 6 6, 7 3 7, 7 1 0, 6 8 1, 6 1 9, 
5 2 6, 4 7 6 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 0 . 88 (3H, t, J = 

6. 8Hz), 1. 20-1. 50 (8H, m), 1. 57 (1H, d, J = 
5. 1Hz) , 2. 07 (1H, ddd, J = 14. 7, 8. 1, 6. 8Hz), 
2. 70 (1H, ddd, J = 14. 7, 6. 8, 4. 6Hz) , 3. 93- 
4. 01 (1H, m) , 4. 85 ( 1 H, t, J = 6. 8Hz) , 6. 77 

(1H, t d, J = 9. 0, 4. 4Hz) , 6. 91-6. 98 ( 1 H, m) , 

7. 2 4- 7. 3 0 (1H, m) , 7. 36 (2H, d, J=8. 5Hz) . 
7. 51 (2H, d, J = 8. 5Hz). 

MS (m/z j 4 17 (M + + H) . 

HRMS (FAB) : C 20 H 24 C 1 F 2 0 3 S (M + + H) b. LT 

mm>m : 4 1 7 . 1 1 0 3 

: 4 1 7 . 110 2 
TtmfttirM : C 20 H 23 C 1 F 2 0 3 S 0. 25H 2 0 <hUT 

74 



WO 03/055850 PCT/JP02/13792 

MmM : C 5 7. 0 0 % ; H 5 . 6 2 % ; C 1 8.41%; 

F 9. 02%; S 7.61%. 
a-flrte :C 5 7. 1 8 % ; H 5 . 3 8 % ; C 1 8.57%; 

F 9. 22%; S 7.79%. 
m&ft. 2 2 - B 

Rfej£ : 1 2 3. 0- 1 2 3. 5t. 

I R (ATR) i/ : 3 5 0 2, 2925, 2858, 1583, 1496, 
1 4 1 0, 1 3 0 4, 1 2 7 5, 1 2 1 3, 1 1 8 4, 1 1 4 9, 1 0 8 6, 
1045, 1014, 958, 910, 829, 796, 752, 725, 
7 1 0, 6 2 7, 5 5 2, 5 0 3, 4 6 7 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 87 (3H, t, J = 
7. 1Hz), 1. 20-1. 60 (9H, m), 2. 21-2, 30 (1H, 
m) , 2. 41 (1H, ddd, J = 13. 9, 10. 5, 3. 4Hz), 
3. 23-3. 32 (1H, m), 4. 94 (1H, dd, J = 11. 7, 2. 
9Hz) , 6. 85 (1H, t d, J = 9. 0, 4. 4Hz) , 6. 96- 
7. 03 (1H, m), 7. 23-7. 29 ( 1 H, m) , 7. 39 (2H, d, 
J = 8. 5Hz) , 7. 55 (2H, d, J = 8. 5Hz). 
MS (m/z ) 4 17 (M + + H) . 

HRMS (FAB) : C 20 H 24 C 1 F 2 0 3 S (M + + H) tLX 

mmm .-417.1103 

ftffi m : 4 1 7 . 112 2 

7tmfttiim : C 20 H 23 C 1 F 2 0 3 S 0. 2 5H 2 0 tLX 
Wtfcm : C 57. 00%;H 5. 6 2%; CI 8. 41%; 

F 9. 02%; S 7.61%. 
ttffim : C 5 7. 1 6 % ; H 5 . 3 4 % ; C. 1 8. 55%; 

F 9. 1 8 % ; S 7.82%. 
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T;U^>»B§tT, - 7 8"CK:*5V>T, SftKH 5 "CftbtUz 2 - [ (4-?n 
ayjL~jv) -l, 4-> ? ^;u^-o^>-k*> (1. 5 2g, 

5. 0 2mmol) ©^h^>l^>»«[ (3 Oml) fcn -:/3\JHJ^7A 
(1. 5 7M ^-»f>»tt, 3. 5 2ml) ZDuXfCo fcfo®m&^i&&T~& 

1 -3— \*Zf&> (6 7 2 u 1 , 5. 5 2mmo 1 ) «rJn>tfcft f ^i&T2 4NF 

«fc^fiSfp^«wcT0i;jfc^ufc. &m (Mgsoj mm&m&is, nzn 
K&m&'stt>&QnmikLmft4k&to a. 64 g , 8 3%) £&&§mn, 

IR (ATR) v : 2 9 4 5, 1583, 1495, 1475, 1311, 
1277, 1230, 1 1 49, 1142, 1082, 1014, 872, 
822, 793, 752, 708, 629, 557, 532, 465cm" 1 . 
1 H — N M R (400 MHz, CDC1 3 ) 6:1. 33-1. 48 (2H, 
m), 1. 72 -1. 87 ( 2 H, m) , 2. 08-2. 18 (1H, m) , 
2. 43-2. 52 (1H, m), 3. 44-3. 53 (2H, m), 4. 52 
(1H, ddd, J = l 1. 5, 3. 9, 1. 2Hz), 6. 84 (1H, td, 
J = 9. 0, 4. 4Hz), 6. 96-7. 02 (1 H, m), 7. 23- 




0=S=0 
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7. 28 (1H, m), 7. 39 (2H, d, J = 8. 8 Hz) , 7. 53 
(2H, d, J = 8. 8Hz) . 
MS (m/z) 3 9 3 (M + + H) . 
Ttmftffim. : C 17 H 16 C 1 2 F 2 0 2 S<hLT 

mmm : C 5 l . 9 2 % ; H 4. 10%;C1 18.03%; 
F 9. 66% ; S 8.15%. 

mmm : c 5 1 . 3 3 % h 4 . 0 7 % ; c 1 17.64%; 

F 9.72%; S 8.25%. 
MMM 2 4 : l- [5- [ (4-^DD7x-^) 7JU>fr-;t/] -5- (2, 5 




CI 



2- [5-^do-i- [ (4-^7.dd7x-^) ^y^-M - 

1, 4-y7MD^>t*> (2 0 0mg, 0. 5 0 9mmo 1) ©7th-h 
l J)U (6ml) MetctfoU y> (213/il, 2. 5 5mmo 1 ) , wkMti U 
•7A (73. 7mg, 0. 5 3 4mmol) , fei^a^ft*^/* (15 

mg) £jbn*_fdg, 7 o^-ei smmrnvr^ KJtmm^^zmLfz^ m 

&Ltz, $tm (Mgsoj mt>nrz®.mw$:y3- 
(s i o 2 , &fl:*^i/>-^y-;k i o : D (cttLfc ?#e>n7cfat£#j 
s-)wz®mcrc'&* lNM-i^y-^ (2mi) *i$\xtz.\%L, mm 

Ltzo fbnfcMSMx^OB^L. ^fe^t) (12 8mg, 
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5 4%) SifefifilftiUTtl/:. 

: 1 6 7. 0-170. 5t:. 
IR(ATR) v : 2 9 6 0, 2565, 2453, 1583, 1495, 
1 3 2 1, 1 2 7 7, 1 2 1 1, 1 1 7 3, 1 1 4 5, 1 0 8 4, 1 0 1 1, 
8 7 9, 8 2 0, 7 8 7, 7 5 4, 7 2 1, 7 0 8, 6 2 7, 5 5 7, 5 4 0, 
4 6 7 cm" 1 . 

1 H — NM R (4 0 0 MHz, CDC1 3 ) 6:1. 31-1. 47 (2H, 
m) , 1 . 9 3- 2. 3 0 ( 6 H, m) , 2 . 42-2. 51 ( 1 H, m) , 
2. 66-2. 78 (2H, m), 2. 87-3. 03 (2H, m), 3. 76 

(2H, br s) , 4. 51 ( 1 H, dd, J = 10. 7, 4. 4Hz) , 
6. 85 (1H, td, J = 8. 8, 4. 4Hz) , 6. 9 6 - 7. 0 3 ( 1 H, 
m), 7. 22 (1H, ddd, J = 8. 8, 5. 4, 3. 2Hz), 7. 40 

(2H, d, J = 8. 3Hz) , 7. 54 (2H, d, J = 8. 3Hz), 
12. 54 (1H, br s). 
MS (m/z) 4 2 8 (M + + H) . 
TtmftVrM : C 21 H 24 C 1 F 2 N0 2 S HC 1 tVX 
Siifi : C 5 4. 3 1 % ; H 5. 43%; CI 15.27%; 

F 8. 18%;N 3. 02%;S 6. 90%. 
ftffim :C 5 4. 1 9 % ; H 5 . 3 7 % ; C 1 15.07%; 

F 8. 10%;N 3. 21%; S 6. 9 8%. 
H»0 2 5 : 3 - [ (4-^OD7x^) TJl^n;!/] -3- (2, 5-zS7 
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CI 



0 7x-;i/) -l, 4 - iyyj^a^>iz> (3. 0 3g, 
10. Ommol) Oy^h + yI^>ii (5 0ral) (Cn - Zff-frV ^ A 
(1. 5 7M s\tt>mm, 7. 0 lm 1 ) *1iUXtco Kfomm&^U£T~g- 

ilU 1 5^m^bfCo ^^T. £jftMt£-7 8«Ct;:?fr£PU ^D^ft^X 

(1. 3 3ml, 12. Ommol) SrflnAfclfe, ^iT?3Will«!*Lfc. 
^«^tSM{kT> : E-^A^*3!JD^fc^, ^X^X-^Tfl&fcBLfco 

TilSD&^bfco (MgS0 4 ) *g&£®£feU ^nfcMt^+lf 

>£D^flL£lfSte-&tJ (1. 95g, 5 0%) £&feiH£fl<hLT#£:. 

: 9 9. 5-1 0 0. 5t. 
IR (ATR) v : 3 0 7 8, 2952, 1734, 1587, 1493, 

1 4 1 9, 1 3 7 7, 1 3 2 7, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 4 7, 

1 0 1 4, 8 2 9, 7 7 9, 7 5 4, 7 2 7, 6 1 1, 5 4 2, 4 5 3 cm" 1 . 
1 H — NMR (CDC 1 3 ) 6:1. 15 (3H, t, J = 7. 1Hz) , 
3. 08 (1H, dd, J = 16. 6, 10. 3Hz) , 3. 46 ( 1 H, dd, 
J = 16. 6, 4. 6 H z ) , 3. 99-4.12 ( 2 H, m) , 5. 06 
(1H, dd, J = 10. 3, 4. 6Hz), 6. 85 ( 1 H, td, J = 
9. 0, 4. 4Hz) , 6. 9 6 - 7. 0 2 (1 H, m) , 7. 19 ( 1 H, 
ddd, J=8. 6, 5. 4, 3. 2Hz) , 7. 42 (2H, d, J=8. 8 
Hz) , 7. 56 (2H, d, J = 8. 8Hz) . 
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MS (m/z) 3 8 9 (M + + H) . 

Ttmftffim : C 17 H 15 C 1 F 2 0 4 S£LT 

mmm : C 52. 51%;H 3. 89%;C1 9.12%; 

F 9. 7 7 % ; S 8.25%. 
H$HI : C 5 2. 3 3 % ; H 3 . 8 6 % ; C 1 9.10%; 

F 9. 8 8 % ; S 8.37%. 
$&&W 2 6 : 2- [1- [(4-^DD7i-^) TJl^-JUj -5- 
^) ^y^-)V\ -1, 4-ijZik£P^>g> 



^«J5Tt#bnfe2- [ (4-^od7xzjW 7JU*n;M^;i/| -l, 



ml) fCjg£?U 4- - 1-7$ (0. 25ml, 2. 1 

mmo 1 ) S.^>7 r y^^lx>hU-n-> r ^;^7 > ^^> (1. Og, 4. 1 
mmol) &m?Ltz'&. T;U=f>J?fflmT> 14»l!lill/c. JKfM£#t 

4- <*^;i^:*-) - 1 -zTfS—Ji, (0. 2 5ml, 2. lmmol) 
£flDA/i&, 7JW>Si^T, 6WISU:. MM 

= io:d (crffl^L, «sfi?ft«4&*^fc- m%ntz.*&&mw.m*'\*r-y->\z 
xmmtL, mmt&vo (o. 5 5g, 44%) &sM*itt#fc, 

MjA : 103-106 1:. 

IR (ATR) v : 3 0 6 6, 2960, 2935, 1583, 1493, 
114 7, 1082, 1012, 893, 829, 752, 625, 542, 
4 6 5 cm -1 . 




4-^y)Vtu^>^> (0. 94g, 3. lmmol) ^hJH> (15 
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X H-NMR (4 0 0 MH z , CDC1 3 ) <5 : 1 . 23-1. 45 (2H, m), 

I. 5 0 - 1. 7 5 (2H, m), 2. 04 (3H, s), 2. 04-2. 20 
(1H, m), 2. 3 5- 2. 6 0 (3H, m), 4. 52 (1H, dd, J = 

II. 5, 2. 4Hz), 6. 7 8-6. 8 8 (1H, m), 6. 95-7. 01 
(1H, m), 7. 2 0- 7.3 0 ( 1 H, m), 7. 38 (2H, dm, J = 

8. 4Hz), 7. 53 (2H. dm, J = 8. 4 Hz). 
MS (m/z) : 4 0 5, 4 0 7 (M + + H) . 
HRMS (FAB) : C 18 H 20 C 1 F 2 0 2 S 2 (M + + H) £LT 
mmM : 4 0 5 . 0 5 6 1 
: 4 0 5 . 0 5 8 1 

2 7 : 2- [1- [ (4-^DD7x-JP) XjMwjjd -5- Qj±2k 
7,)l-fo-)l) ^>^;UJ -1, 4-^7;i/^-P^>-tf> (JtjtMA) -RXS2- 

[i— [ (4-^oD7x-j^) 7jU/ft-,n/) -5- (^^tju?^ -;u) ^ 
>5^;i/] -i, 4->?7;u^-p^>if> «b^B) 




2- [1- [ (4-^DD7x-JW -5- itT-JVtt) ^> 

^;U]-1, 4-y*7MD^>t> (5 0 0mg, 1. 2 3mmo 1) 
^^■U> (3 0ml) tC##U *«nFfCT3-^DDifi§£B§B6 (3 4 0mg, 
1. 9 7mmol) £jDAfc&, MKT 1 4#IHJ«#Lfc. Sl&tK&MEEStt 

10 : iJgfflg&«i:0B6H#£*S. yxf;i,x-f^/M/f l/>i:ttsttl 
aHE<t^«A (2 1 lmg, 3 9%) ^a^^<h l>Tf#fc« ££>K, 
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*=?-U>\ZTmfel,mMk%toB (144mg, 3 9%) &&&B*tVTmz. 

: 145-148 1:. 
IR (ATR) v : 1 4 9 6, 1317, 1292, 1273, 1149, 
1 1 2 4, 1 0 8 6, 8 2 9, 7 5 6, 6 3 1, 5 4 4, 5 2 3, 4 9 9, 
4 7 8, 4 6 5 cm" 1 . 

1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 38-1. 70 (2H, m), 

1. 8 0-2. 0 0 (2H, m), 2. 0 5-2. 2 2 ( 1 H, m), 2. 45- 

2. 60 (1H, m), 2. 88 (3H, s), 2. 96 (2H, t m, J = 

7. 0Hz), 4. 51 (1H, dm, J = 7. 6Hz), 6. 80-6. 90 
(1H, m), 6. 9 5- 7. 0 5 ( 1 H, m), 7. 2 0 - 7. 3 5 (1 H, 

m), 7. 39 (2H, d, J = 8. 7Hz), 7. 53 (2H, d, J = 

8. 7 Hz). 

MS (m/z) : 4 3 7, 4 3 9 (M + + H) . 

Ttmftffim :C 18 H I9 ClF 2 0 4 S 2 ilt 

SfraM :C 49. 4 8% ;H 4. 38%; CI 8. 11%; 

F 8. 70% ; S 14.68%. 
»H1 :C 4 9. 5 0 % ; H 4 . 2 8 % ; C 1 8.05%; 

F 8. 77%; S 14.70%. 

: 126-129 1C. 
IR (ATR) v : 1495, 1475, 1277, 1147, 10 8 6, 
1 0 1 2, 8 3 3, 7 5 2, 6 2 5, 5 4 0, 4 6 5 cm -1 . 
1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 32-1. 70 (2H, m), 

1. 7 5- 1. 9 3 (2H, m), 2. 0 8 - 2. 2 2 ( 1 H, m), 2. 46- 

2. 75 (3H, m), 2. 54 (3H, s), 4. 52 ( 1 H, dd, J = 
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11. 4, 2. 4Hz), 6. 8 0-6. 9 0 (1H, m), 6. 94-7. 04 
(1H, m), 7. 2 0 - 7. 3 0 ( 1 H, m), 7. 39 (2H, dd, J = 
8. 5, 1. 8Hz), 7. 53 (2H, dd, J = 8. 5, 2. 7Hz). 
MS (m/z) : 4 2 1, 4 2 3 (M + + H) . 
TtmftVrm : C 18 H 19 C 1 F 2 0 3 S 2 £LT 
Mrnm : C 5 1. 3 6%;H 4. 55%; CI 8.42%; 
F 9. 0 3% ; S 15.2 4%. 
: C 5 l . 3 6 % ; H 4 . 4 9 % ; C l 8.35%; 
F 9. 0 0 % ; S 15.24%. 

nmm 2 8 : 2- [1- [(4-^nn7x-^) tjMn-;i/1 - 5 - fc: - 
^^^>^;w] -1, 4-v7;^p^>-ti> 



H»j5-d#<=>n7c2 - [ (4-^pp^jc3i;i/) tju^-jm^i/] -1, 

4 ->?7;i/^D^>-tf > (0. 94g, 3. lmmol) ^h;H> (30 
ml) IzmMls. 4- )d-)Vjr*is- 1 (0. 5 1ml, 4. 2 

mmo 1) &U^>7/*^U>HJ-n-:7*^;i/*X*^> (i. Og, 4. 1 
mmol) tktKXTzMi. 7J^>#1IT, 3 BP^P^ilSStLfeo SJ«£;S&i£ 

sii^=io : i) kt*»®!u &&mfo*mrzo mtbntzm&m&z^* 
it>KT&#u mi^t^ (o. 9 7 g , 7 8%) ^B^m^tLxnrzo 

: 5 4-5 613. 

IR.(ATR) v : 2 9 4 3, 1 6 1 8, 1 4 9 5, 1 4 7 5. 1 3 0 8, 
1198, 1147, 1080, 1012, 962, 899, 829. 750, 
623, 559, 54 4, 467 cm" 1 . 




CI 
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1 H — NMR (4 0 0MHz, CDC1 3 ) <5 : 1 . 25-1. 45 (2H, m), 

1. 5 5- 1. 8 0 (2H, m), 2. 0 5 - 2. 2 2 (1H, m), 2. 40- 

2. 55 (1H, m), 3. 62 (2H, t, J = 6. 2Hz), 3. 96 ( 1 H, 
dd, J = 6. 8, 2. 1Hz), 4. 12 (1H, dd, J = 14. 4, 

2. 1Hz), 4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6. 39 
(1H, dd, J = 14. 4, 6. 8Hz), 6. 8 0 -6. 9 0 ( 1 H, m), 

6. 9 5 - 7. 0 4 (1 H, m), 7. 2 0 - 7. 3 0 ( 1 H, m), 7. 39 
(2H, d, J=8. 6Hz), 7. 54 (2H, d, J = 8. 6Hz). 

MS (m/z) : 4 1 8, 4 2 0 (M + + NH 4 ) . 

Tzmmnm c 19 h 19 c i F 2 o 3 s<hiT 

3ttfg : C 5 6. 9 3 % ; H 4 . 7 8 % ; C 1 8.84%; 
F 9. 4 8 % ; S 8.00%. 
: C 5 6. 9 8 % ; H 4 . 8 3 % ; C 1 8. 78%; 

F 9. 5 1 % ; S 8.13%. 
2 9 : 5- [(4-^DD7x^) 7JW/ft-;i/] -5 - (2, 5-^7 

RD7irj|.) -i-^>^y— ;i/ 



2- [i- [ (4-^dd7i-jW *;u*-;H - 5-tf-;u^4 l >'^>^ 

4-^7JV^rn^>H> (0. 9 0g, 2. 3mmol) ^^7- 
;U (30ml) p - b;Ux>*;Utfc>& — ztcfott (2 0 mg, 

0. 1 lmmo 1) *lBA.tz.'&. ifillll 4«j$Uc. 

M^/'JAyMD7h^77^- (^\^it> : BHKX^I^ 3 : 2) 

Sfci^U «B3ft'&«& (0. 73g, 8 5%) *fiM*il/Tftfc. 




OH 



CI 
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M & : 8 4-8 6t. 

IR (ATR) v : 3 3 2 5, 2941, 2866, 1583, 1496, 
1 3 1 3, 1 1 5 1, 1 0 8 4, 8 2 5, 7 5 2, 6 2 9, 5 3 4 cm- 1 . 
X H — NMR (4 0 0 MHz, CDC 1 3 ) 6:1. 18-1. 29 (1H, m), 

1. 2 9- 1. 4 0 (2H, m), 1. 4 0- 1. 7 0 (2H, m), 2. 08- 

2. 22 (1H, m), 2. 4 2 - 2. 5 5 ( 1 H, m). 3. 55-3. 67 
(2H, m), 4. 53 (1H, dd, J = ll. 4, 3. 8Hz), 6. 78- 

6. 88 (1H, m), 6. 9 3 - 7. 0 3 ( 1 H, m), 7. 20-7. 30 
(1H, m), 7. 39 (2H, d, J=8. 5Hz), 7, 53 (2H, d, J 
= 8. 5Hz). 

MS (m/z) : 3 7 5, 3 7 7 (M + + H) . 

7C*^*f« : C 17 H 17 C 1 F 2 O a S • 0. 2 5H 2 0£bT 

mmm :C 5 3. 8 3%;H 4 . 6 5 % ; C 1 9.35%; 

F 10. 02%; S 8.45%. 
nWm :C 5 3. 7 3 % ; H 4 . 6 3 % ; C 1 9.35%; 

F 10. 03%; S 8.55%. 
nffiM 3 0 : 2- [ l - [(4-^DD7x-JI/) TJl/fr — )V] ->^d^>^ 
Jl] -1, 4 -zS7)ljru^>-My 



5- [ (4-^DD7i^) -5- (2, 5-y7J^07x 

~)V) - 1 ~^y$ J —)V (lOOmg, 0. 26 7 mm o 1 ) £ MUX> 



mg, 0. 5 3 9mmol) £aD*_7c^ 7 )13 >f?ffl^T. 2 BmmmMiMls 
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Ac. Rfcm&Mtft&* is7S *^U>h')-n-7^)l*X*7> (130mg, 
0. 5 3 9mmol) *mXtz.&, TlldynmmTF. 3 0«MUc. R 

C\*tt> : BtBf!X5 L ;U= 1 5:1) KTffi^U SfiB#£f§&. t#6n^6 
fe@#£^*1t>lCTSfc#U mmikS® (35mg, 37%) ^6M*<!:b 
T#fc. 

: 1 5 3 - 1 5 5*C. 

IR(ATR) v : 2 9 6 8, 1581, 1489, 1304, 1277, 

1 1 3 8, 1 0 8 2, 8 2 7, 7 5 2, 6 0 6, 5 6 9, 5 1 9, 4 6 7 

c m~ l . 

1 H — N M R (4 0 0 MHz, CDC 1 3 ) 6:1. 7 0 - 1. 8 5 (2H, m), 

2. 05-2. 20 (2H, m), 2. 22-2. 35 (2H, m), 2. 88- 

3. 00 (2H, m), 6. 7 5 - 6. 8 3 ( 1 H, m), 6. 95-7. 05 
(2H, m), 7. 3 5 (4H, s). 

MS (m/z) : 3 7 4, 3 7 6 (M + + NH 4 ) . 

Ttmttffim. :C n H I5 ClF 2 0 2 SiLT 

Sf^fl :C 5 7. 2 2 % ; H 4 . 2 4 % ; C 1 9.94%; 

F 10. 65%; S 8.99%. 
:C 56. 87%;H 4. 14%;C1 10. 28%; 

F 10. 4 4 % ; S 9. 0 5 %. 
m mm 3 1 : 2- [6- ( t -zr^)V^^)Vy\))V^r^-y) -1- [(4-^7 

□ □^ x-;u) ;*ji/fr-;t/) ^->;i/| -i, 4 - isyfrj-wo-v > 




»J5Tl#t>n/i2- [ (4 -^odt7 X -;i,) - i , 
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4 -i^yJU7tO^>if> ( 0 . 9 4 g, 3 . 1 mmo 1 ) £ h;UX> ( 3 0 
ml) IzmML. 5- ( t - y?-)Vis*^)V>>>) - 1 -^>9 

(1. 1ml, 4. 6mmo 1) ^y7;^f l/>hU-n-7'fm*7 
> (1. Og, 4. lmmol) £1)U7ifz'&. 7;i^>f?BMT. 1 4B#^P^ 

#77 J- C\*-tf-> : mm^^)l= 1 5 : 1) KT*ft§2U HIBA^^ 
(1. 4g, 8 7%) ^ifeMibWc. 

IR (ATR) v : 2 9 2 9, 285 6, 1583, 1496, 1325, 

1 1 5 1, 1 0 8 8, 8 3 5, 7 7 5, 7 5 4, 6 2 9 cm" 1 . 

'H-NMR (400MHz, CDC1 3 ) <5:0. 01 (6H, s). 0. 86 

(9H, s), 1. 18-1. 60 (6H, m), 2. 04-2. 17 ( 1 H, 
m), 2. 38-2. 50 ( 1 H, m), 3. 54 (2H, t, J =6. 1Hz), 
4. 53 (1H, dd, J = ll. 5, 2. 7Hz), 6. 78-6. 88 

(1H, m), 6. 9 3 - 7. 0 3 ( 1 H, m), 7. 2 0 - 7. 3 0 ( 1 H, 
m), 7. 38 (2H, d, J = 8. 5Hz), 7. 53 (2H, d, J = 8. 5 
Hz). 

MS (m/z) : 5 0 3, 5 0 5 (M + + H) . 

nMM 3 2 : 6- i{4-^uuyjLZL)V) TJU/fc-Jl/] -6 - (2, 5-y7 

mp7i^) - 1 -^u-/— ;u 



2- [6- (t-^y^^yij^x) - 1 - [ (4-^DD7xZ 
;U) *;i/*-;H ^\^->;i/] -1, 4 - A^sru^y-^. > (0. 7 0g, 
1. 4 mmo 1 ) $fh7tFD77> (30ml) Kj&^U ^K^T^Tx h 
^y^;U7> ; E-^A7>'l/^-U KcD-xh^t KD77>M (1. OM, 4. 2 
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ml, 4. 2mmol) £#0*., SiftJCT 1 P#Mtt«iLfc. RfomiZfr (1. 0 
ml) £2jD*_fc&> S«^MJ£giLTl|f»nfd»^y 'J D7 h 

^77^- C\*-tf-> : BH«X9 1 ;i/= 3 : 2) Ct^Ul, 
£nfcfi£@#£^1f>KT}fc#U «i3*b£& (0. 4 7g, 8 6%) £3 

BIS : 9 8 - 9 9*C. 

I R (ATR) i/ : 3 5 7 5, 2929, 1495, 1279, 1146, 
1 0 8 2, 1 0 1 4, 8 3 3, 7 5 2, 6 2 7, 5 4 1, 4 6 7 cm" 1 . 
'H-NMR (4 0 OMHz, CDC1 3 ) <5:1. 18-1. 62 (7H, m), 
2. 04-2. 18 (1H, m), 2. 4 0- 2. 5 3 ( 1 H, m), 3. 59 

(2H, dd, J = ll. 5, 6. 4Hz), 4. 52 ( 1 H, dd, J = 
11. 5, 2. 7Hz), 6. 7 8-6. 8 8 (1H, m), 6. 94-7. 04 

(1H, m), 7. 2 0 - 7.3 0 (1H, m), 7. 3 8 (2H, d, J = 
8. 4Hz), 7. 53 (2H, d, J = 8. 4Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
TtmftVrm :C 18 H 19 ClF 2 0 3 S<hL,T 

S1HI :C 55. 6 0 % ; H 4. 92%;C1 9. 12%; 

F 9. 77%; S 8.25%. 
H$JM :C 55. 38%;H 4. 75%; CI 9. 09%; 

F 9. 8 1 % ; S 8 . 3 4 %. 
3 3 : 2- [1- [(4-^DD7iZJb) JU] y^D^y 

;U] -1, 4 -v^;i/^-P^>if > 
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6- [ (4-^DD7i-;W -6- (2, 5--77MD7x 

- 1 -^VJ—JV (200mg, 0. 51 4 mm o 1 ) £ h;ux> 
(20ml) y7y/fl/>h l J-n-7'5 : MX*7> (500 

mg, 2. 0 7mmoi) ^u^tzW:. 7 >nmm.T , 4 nmmwmLfz. 

('V^+rV : mm.X.^)V=2 0 : 1) (CT*S^L, S£lH#:£#fco #£>*l£:a 
£@#£^*1*>/mfc*^U>KT&#U ^fS^b^ (97mg, 5 1%) 

: 137-139 X:. 
IR(ATR) v : cm -1 . 2933, 2862, 1495, 1309, 
1 1 4 4, 1 0 8 2, 8 8 5, 8 1 4, 7 5 0, 6 1 9, 5 5 9, 4 6 4 
c m -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:1. 10-1. 45 (3H, m), 

1. 61 (1H, dm, J = 12. OHz), 1. 81 (2H, br d, J = 
13. 4Hz), 2. 09 (2H, br t, J = 13. OHz), 2. 55- 

2. 95 (2H, m), 6. 84 (1H, d d d. . J = 1 2 . 2, 9. 0, 

4. 9Hz) 7. 00-7. 11 (2H, m), 7. 36 (2H, s), 7. 36 
(2H, s). 

MS (m/z) : 3 8 8, 3 9 0 (M + +NH 4 ) . 
7tmfttitm : G 18 H 17 C 1 F 2 0 3 Silt 

mmm. : C 5 8. 3 0 % ; H 4. 62%;C1 9.56%; 

F 10. 25%; S 8.65%. 
^$HI : C 5 8. 0 1 % ; H 4. 49%;C1 9.58%; 

F10.35%;S8.82%. 
MMM 3 4 : 2- [l- [U-^dp^xx;!/) TJUfr-jH -3- (2-t* 
zM^yih^y) y°n¥)l>] -1. 4 - v?7;i/^-a^>if> 
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CI 



H»!l5Tt#^>nfc2 - [ (4-^od7iz;w tju*x;u^;i/| -1, 

4-/7MD^>t*> (5 2 0rag, 1. 7 2ramol) ^hJH> (3 0 
ml) lc»#U 2- (2-tf-;M-=^>xh^» X^y-;i/ (0. 270 
ml, 2. lOmmo 1) R^>7;/f l/>hU-n-7*fM7^7> 

(5 0 0mg, 2. 07mmol) &1X\Xtc&, 7VU=f>£HfCT. 2 4B#K*D 
SfciBflEUfc. £J6fflE*im&, 2- ( 2 - tf-;U^->x h^x) x^/-;i/ 

(0. 17 0ml, 1. 2 5mmol) W>7y /^l/>h'J-n-7'^l/7ls 
X*^> (3 0 0mg, 1. 2 4mmol) SriO 7;W>#ffl^T, 

WD7h^77^f- (^-tf> : @f^X^;U= 7 : 1) tCTflf^U 

#£nfcfife@#:£^-tf->KT2$fc#U *SHft'&«& (140mg, 
2 0%) £efi|fr*£LT»fc. 
gt£ : 5 5 - 5 6t. 

I R (AT R) v : 2 9 2 7, 2877, 1621, 1496, 1323, 
1 1 9 8, 1 1 4 4, 1 0 8 4, 1 0 1 2, 8 2 9, 7 5 2, 6 3 3, 5 4 2, 
4 6 9 cm -1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6 : 2. 2 0 - 2. 3 5 ( 1 H, m), 

2. 7 0 - 2. 8 5 (1H, m), 3. 28 ( 1 H, t d , J = 9. 5, 4. 6 
Hz), 3. 4 0- 3. 5 0 (1 H, m), 3. 5 4- 3. 6 8 (2H, m), 

3. 71 (2H, t, J=4. 6Hz), 3. 99 ( 1 H, dd, J=6. 7, 
2. 1Hz), 4. 14 (1H, dd, J = 14, 3, 2. 1Hz), 4. 81 

(1H, dd, J = 10. 9, 4. OHz), 6. 41 ( 1 H, dd, J = 
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14. 3, 6. 7Hz), 6. 84 ( 1 H, td, J = 9. 0, 4. 4Hz), 
6. 9 4- 7. 0 4 (1H, m), 7. 18-7. 30 ( 1 H, m), 7. 39 
(2H, dm, J=8. 3Hz), 7. 56 (2H, dm, J = 8. 3Hz). 

MS (m/z) : 4 1 7, 4 19 (M + + H) . 

TtBftffifc : C l9 H 19 C 1 F 2 0 4 StLX 

mmm : C 54. 7 4 % ; H 4. 59% ; C 1 8. 50%; 

F 9. 1 1% ; S 7.69%. 
Hift'JM :C 5 4. 5 4 % ; H 4. 46%; CI 8.46%; 

F 9. 0 2 % ; S 7.81%. 
^JSfll 3 5 : 2- [3- [(4-^pa7iZ^) 7Jl^=M -3- (2, 5 




2- [1- [ (4-^DD7x-;W XJlsfc- ;U] - 3- (2-t'z: frttis 
^DfcTJU] - 1, 4-y7MD^>t*> (12 3mg, 0. 295 

mmoi) (iomi) £}gfi?u p - H;ux>x;i/*>^— zkfc] 

(2. Omg, 0. Ollmmol) £Ja*.jfc&. gfflKT4P#RaJt#L£. 
SJ^«!«:«BE»*g«, M&yU*^>7D7h^77^- m<t^^U> : 
^^y-;i/=5 0 : 1) £T*MB!U 6fi@H*£f#7Co GfiBft^'N* 
1t>{CT^L, HfEfb^ (8 Omg, 7 0%) &&&mmt LTmtc 
ffl& : 4 1 - 4 6*0. 

IR (ATR) v : 3 4 6 7, 2943, 1495, 1315, 1149, 
1 0 8 6, 1 0 6 1, 8 2 9, 7 6 2, 5 2 1 cm" 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) 6 : 1. 7 8 - 1. 8 0 (1 H, m), 
2. 2 2- 2. 3 6 (1 H, m), 2. 7 5- 2. 8 8 ( 1 H, m), 3. 20- 
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3. 40 (2H, m), 3. 4 2 - 3. 5 2 ( 1 H, m), 3. 57-3. 73 
(3H, m), 4. 81 (1H, d d , J = 10. 9, 3. 8Hz), 6. 84 
(1H, td, J = 9. 0, 4. 4Hz), 6. 9 4- 7. 0 4 ( 1 H, m), 
7. 2 2- 7. 3 0 (1H, m), 7. 39 (2H, dm, J=8. 4Hz), 
7.5 5 (2H, dm, J = 8. 4Hz). 
MS (m/z) : 3 9 1 , 3 9 3 (M + + H) . 
jtmfttixm : C 17 H 17 C 1 F 2 0 4 S<hLT 

: C 5 2. 2 4%;H 4 . 3 8 % ; C 1 9.07%; 

F 9. 72%; S 8.20%. 
: C 5 2. 1 2 % ; H 4 . 3 6 % ; C 1 9.11%; 
F 9. 8 6%; S 8. 3 2%. 
MM®\ 3 6 : 2- [[(4 -^DD^x-;U) (zy^a^jyJl) * 



MMM5T*mt>nfz2 - [ (4-^D07x-Jl/) TJl^X^^l/l -1, 
4-v7MD^>f> (2 4 0mg, 0. 7 9 3 mm o 1 ) £ h;|/X> ( 2 0 
ml) v^n^t*-/-^ (0. 11ml, 1. Ommol) Jktfz/ 

7;^5 L l/>h l J-n-^f^*7> (2 5 0mg, 1. Ommol) 

(0. 22ml, 2. lmmol) R^y7y^?U>hU-n-7 
?MP*7.*^> (5 0 0mg, 2. OSmmol) &1)0x.fz'&, 7J^'>#1I 

iJ*yj^D7K^77^- (^-t*-> : S1-:^X^;L'= 3 0 : 1) KTMgHU 
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mg, 62%) ^e«tLT#f:. 

: 107-109 1:. 
IR (ATR) i/ : 2 9 2 7, 2858, 1495, 124 0, 1138, 
1 0 8 0, 8 7 4, 8 3 1, 7 9 6, 7 5 0, 7 0 8, 6 1 5, 5 4 8, 5 0 7, 
469, 444cm" 1 . 

1 H — NMR (400 MHz, CDC 1 3 ) 5:0. 92-1. 08 (1 H, m), 
1. 0 8 - 1. 2 2 (1H, m), 1. 2 2 - 1. 5 0 (3H, m), 1. 60- 
1. 75 (3H, m), 1. 7 5 - 1. 8 8 ( 1 H, m), 2. 37 ( 1 H, br 
d, J = 12. 5Hz), 2. 4 8 -2. 6 2 (1H, m), 4. 44 ( 1 H, d, 
J = 7. 6Hz), 6. 6 8-6. 8 0 ( 1 H, m), 6. 8 6- 6. 9 5 ( 1 H, 
m), 7. 30 (2H, dm, J = 8. 6Hz), 7. 3 8 - 7. 5 2 ( 1 H, 
m), 7. 49 (2H, dm, J = 8. 6Hz). 
MS (m/z) : 4 0 2, 4 0 4 (M + +NH 4 ) . 
7LMfttirm : C 19 H 19 C lF 2 0 2 SilT 
mmm. : C 5 9. 2 9 % ; H 4. 98%;C1 9.21%; 
F 9. 8 7 % ; S 8.33%. 
:C 59. 11%;H 4. 93%; CI 9. 18%; 
F 9. 8 2 % ; S 8.49%. 
l«i»J 3 7 : 2- [6-^P^E-l- ((4-^DD7xCj|/) 7.)V*~)V\ ^\ 
-1, 4-i?'7JV*U'<>l£> 



6 0 %m&7kmit-f h >J V A (1 5m g, 0. 3 8 mmo 1 ) £x h y t K □ 

yy> (iomi) \zmz. £ *>\z*tftTizT?mm 5 x-m^nrz 2 - c u- 
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^□D7i^) TsJl'fc-JVX?-)]'] -1, 4 -^yjU^-o^>if> (10 0 
mg, 0. 3 3 Ommo 1 ) SrJjpAfc. EJ&ttSrMteT 3 O^M*^Ufcft, 
1, 5-y^D^>^> (0. 10ml, 0. 7 4raraol) SMfc. 

m&mmizT 3 Bffl&&vrz'&. *fitT\zTGo%m&fcm<ti-hV'5& (15 

mg, 0. 38mmol) SM, ^tSKT 1 5 ftmm.W\^tz&. 1, 5-S^ 
u*1>?> (0. 10ml, 0. 74mmol) £jjnx.*io SJESSK^M^T 

C\*1*> : mm^Jl= 1 0 : 1) KTHfKU Gfe@#£f#/zo »e>ftfc6 
fii^^^+U-^HWL, Sffifl^to (5 1mg, 30%) 

MjA : 7 7 -7 9t. 

IR (ATR) v : 2 9 3 7, 1495, 1147, 1084, 1014, 
89 3, 833, 795, 752, 708, 627, 559, 536, 465 
c m _1 . 

'H-NMR (400 MHz, CDC1 3 ) <5:1. 20-1. 35 (2H, m), 

1. 3 7- 1. 5 5 (2H, m), 1. 7 4- 1. 8 8 (2H, m), 2. 05- 

2. 20 (1H, m), 2. 4 0-2. 5 3 ( 1 H, m), 3. 34 (2H, td, 
J = 6. 6, 1. 3Hz), 4. 51 (1H, dd, J = ll, 5, 2. 7Hz), 

6. 83 (1H, t d, J=9. 0, 4. 6Hz), 6. 9 4- 7. 0 4 ( 1 H, 
m), 7. 2 0 - 7. 3 0 ( 1 H, m), 7. 3 8 (2H, d, J = 8. 7 Hz), 

7. 53 (2H, d, J = 8. 7Hz). 

MS (m/z) : 4 6 8, 4 7 0 (M + + NH 4 ) . 

Ttmftffim :C 18 H 18 BrClF 2 0 2 S<hLT 

mmm : C 4 7. 8 6 % ; H 4 . 0 2 % ; B r 17.69%; 

CI 7. 85%; F 8. 41%; S 7. 10%. 
MWim : C 4 7. 8 0 % ; H 3 . 8 3 % ; B r 17.67%; 
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CI 7. 8 6% ; F 8. 65%; S 7.25%. 
###J2 : 4- (t-^y7xZJk>'j;^y) - 1 1 



1, 4-^>^>yt-;i' (10. Og, 96. Ommol) TOi^/- 
)V (6. 6g, 9 6. 9mmo 1) fiN, N-^fMM75H (2 0 0 
ml) KjgtfU Wi:tt-^WDDy7i-Jk>7> (2 5. 2ml, 
9 6. 4mmol) SriTFLfc. MT^T^> SM^ia(:T2Hr«lf; e 

07h^77^- ('\*-9-> : Bfl£x3\>P= 5 : 1) fcTfltSIU ^l§Hte^#l 
(3 2. Og, 9 7%) £&fiW^£UT#/ic 

IR(ATR) v : 3 3 5 0, 2929, 2856, 1427, 1105, 
822, 739, 698, 609, 5 0 1 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) <5 : 1 . 05 (9H, s), 1. 19 
(3H, d, J=6. 3Hz), 1. 4 6- 1. 7 2 (4H, m), 2. 02- 

2. 08 (1H, m), 3. 69 (2H, t, J = 6. OHz), 3. 78- 

3. 90 (1H, m), 7. 30-7. 50 (6H, m), 7. 62-7. 88 
(4H, m). 

MS (m/z) : 3 4 3 (M + + H) . 

nffiM 3 8 : 2- [5- (t-7 , ^y7x^Jk>UM^y) -1- [(4- 
^DD7i-Jl/) 7,)Vt^-)V\ - 2-*^)l^y?-M -1. 4-i/7)l*U^ 
(^tt# 3 8 - AR^jlttft 3 8 - B ) 
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4 -v^;i/^-o^>if > (0. 94g, 3. lraraol) ^hJH> (30 
ml) KiSfl¥U 4- (t-^^7i-;Vy'jm-» -1-^^-1 
-~J$J— )V (1. 40g, 4. lmmo 1) S^y7//f k>h'J-n-^ 
^;i/^7.^^> (l. Og, 4. lmmol) SimAfclfe, T;Uzf>#H^T. 
2BfiJJJWiftja«ELfc. S^fftSrtt^, ->7y ^^U> h 'J - n - 
^> (1. Og, 4. lmmol) fcUo*.fc«, 7;P=f>*BBfST/ 3 BMftinft 

77 7 4- (<\tt> : mk^)V= 6 0 : 1) KTttSIU ^fBmtt^SS- 
A (teffitt) (0. 7 1g, 3 7%) Sffi«»tbT, Iff f2Stt# 3 8 - B 

(Jftffitt) (0. 4 5g, 2 3%) £#te«M*tt£LT»fc. 
S14#:3 8 - A 

I R (ATR) v : 2 9 3 1, 2858, 1495, 1322, 114 9, 
1 1 0 9, 1 0 8 8, 1 0 1 2, 8 2 2, 7 5 2, 7 0 0, 6 1 3, 5 0 3, 
4 8 8, 4 6 9 cm" 1 . 

'H-NMR (4 0 0 MHz, CDC 1 3 ) 5:1. 0 2 (9H, s), 1. 0 9 
(3H, d, J=6. 8Hz), 1. 2 6- 1. 4 2 ( 1 H, m), 1. 50- 
1. 80 (3H, m), 2. 7 4-2. 8 6 ( 1 H, m), 3. 64 (2H, t, 
J = 5. 7Hz), 4. 51 (1H, d, J = 5. 6Hz), 6. 78 ( 1 H, 
td, J = 9. 1, 4. 6Hz), 6. 9 0 - 7. 0 0 ( 1 H, m), 7. 30- 
7. 48 (8H, m), 7. 5 0 - 7. 5 8 (3H, m), 7. 60-7. 70 
(4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 
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Ht£#:3 8-B 

IR (ATR) v : 2 9 3 1, 2858, 1495, 1147, 1107, 
1 0 8 8, 8 2 2, 7 5 2, 7 2 9, 7 0 0, 6 1 3, 5 5 9, 5 0 3, 4 7 1 
cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 5:0. 94 (9H, s), 1. 00 
-1. 20 (1H, m), 1. 37 (3H, d , J = 6. 8Hz), 1. 40- 
i: 64 (3H, m), 2. 6 0- 2. 7 4 (1 H, m), 3. 48-3. 60 
(2H, m), 4. 43 (1H, br d, J = 9. 3Hz), 6. 69 ( 1 H, 
td, J = 9. 0, 4. 4Hz), 6. 8 4-6. 9 3 ( 1 H, m), 7. 24- 
7. 45 (9H, m), 7. 48 (2H, d, J = 8. 6Hz), 7. 52- 
7.6 2 (4H, m). 
MS (m/z) : 6 2 7 (M + + H) . 

MMm 3 9 : 5- [(4-^aa^x-;p) tjI/^-ji/] -5- (2, 5-^:7 



^l«J3 8Tf#^>n/c2 - [5- (t-^y7iZJl,y'J^y) -1 
- [ (4-^DD7i-Jl'.) TJUvftn;!/) -2-^)V^y^M -1, A—*J 
7^tD^>1?> (Stt#3 8-A) (710mg, 1. 13mmol) « 
*3-Vy (2 0ml) K»fl?U fcftiT IZT 7 yi&m- tT > J v> (0. 6 4 
ml) ^TLfc, fiST^T^ SJfof&^rSKT 1 4mmm&Lfzo Kfomiz 
^nSW7X (2 0ml) £JjD*_7c^ vX^;PX-5^HCTft&tt!U 
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Tb^yy^- C\=Hf*> : gt^X5P;U= 2 : 1) tTllSIL. 

&. #e>n^^fe?tt^^^^^>(3TgI#:^U, ^IStt^ (2 8 3mg, 

6 4%) &&&mmtVTmrzo 

m£, : 8 4 - 8 6*C. 

IR (ATR) v : 3 3 6 7, 2937, 1496, 1138, 1084, 
1051, 1012, 829, 754, 729, 708, 621, 5 61, 
5 3 2, 4 7 1 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:1. 07 (3H, d, J = 
6. 8Hz), 1. 4 0- 1. 8 5 ( 5 H, m), 2. 7 5 - 2. 9 0 ( 1 H, 
m), 3. 6 4- 3. 7 5 (2H, m), 4. 54 ( 1 H, d , J = 6. 6Hz), 

6. 77 (1H, td, J = 9. 0, 4. 4Hz) 6. 9 0- 7. 0 0 ( 1 H, 
m), 7. 33 (2H, d, J = 8. 4Hz), 7. 4 3 -7. 6 0 ( 1 H, m), 

7. 51 (2H, d, J=8. 4Hz). 

MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 

TtmftVrm : C 18 H 19 C 1 F 2 O s Si:lT 

WWbM : C 5 5. 6 0%;H 4. 92%;C1 9.12%; 

F 9. 7 7 % ; S 8.25%. 
MtiAfe :C 55. 4 2 % ; H 4. 8 3 % ; C 1 9. 10%; 

F 9. 8 5 % ; S 8.30%. 
H»J 4 0 : 5- [(4-^DD7i-J|/) X)Vi£Z-)\A- -5- (2, 5-^7 

MD7iz;i/) - 4 l -^>^ y-;u 





mmM3 8~?nt>tifc2 - [5- (t -y^^^x— ;u^u;u^-» -1 
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- C (4-^DD7i-JW tju*x;i/| - 2 - ^^-)V^y^-)V\ -1, 
7;U^-D^>if> (^14^3 8 -B) (4 5 0mg, 0. 7 17mmol) ^1 

\\L*j-vy (iomi) izmmv. *ft>T \zx 7 vit*m (0. 41 
mi) zmTLfro ffiynT'&. Kfom&^i&izTi 4mm®.WLfz 0 fcfomiz 

^faSW7K (2 0ml) SrflPAfc^ vX^UX-^KClTft&tt} U ^aS^ 

■7h^77^- C\*tJ-> : St^X3MU=2 : 1) lCT*if§!iU Mfefttltf^^ 
fc. tt^n^^fe^^^^^-y-XCTEl^fcL, WMit^m (1 9 4mg, 
7 0%) £6fe*ft*£bTf#fc. 
: 6 7 - 6 9*C. 

I R (AT R) v : 3 5 3 7, 2933, 2868, 1481, 1308, 
1 2 7 9, 1 2 4 0, 1 1 4 4, 1 0 7 8, 8 2 2, 8 0 2, 7 5 4, 7 1 2, 
665, 61 3, 54 4, 469 cm" 1 . 

1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 08-1. 22 ( 1 H, m), 
1. 23 (1H, t, J = 5. 2Hz), 1. 3 6 (3H, d , J = 6. 8Hz), 
1. 4 5- 1. 7 0 (3H, m), 2. 6 7 -2. 8 0 ( 1 H, m), 3. 50- 
3. 65 (2H, m), 4. 45 ( 1 H, d , J = 8. 3Hz), 6. 73 ( 1 H, 
td, J = 9. 0, 4. 6Hz) 6. 8 8 - 6. 9 7 ( 1 H, m), 7. 31 
(2H, d, J = 8. 8Hz), 7. 3 4- 7. 4 8 ( 1 H, m), 7. 49 
(2H, d, J = 8. 8Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M + + H) . 
7tmfttifm :C 18 H 19 C1F 2 0 3 S<!:LT 
Sfwrfit :C 5 5. 6 0%;H 4 . 9 2 % ; C 1 9.12%; 

F 9 . 7 7 % ; S 8.25%. 
H$Hfi :C 5 5. 4 8 % ; H 4 . 8 4 % ; C 1 9.01%; 
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F 9. 76%; S 8.32%. 
4 l : 2- [5-70^-1- [(4-^PD7iZJW 7,)Vfr-)l] - 



H»J3 9T#e>nfc5 - [ (4-^dd7x-;i.) 7Ji/*n;i,] - 5- (2, 

5 )13;U7 3L~)V) - A- \-^y$ J —)\> (2 9 0mg, 

0. 7 4 6mmol) MMKi (2 9 0mg, 0. 8 7 4mm'o 1 ) Stfi 
4t*^U> (8ml) ^^ictlj^T, h'J7xZM77^> 

(2 3 0mg, 0. 8 7 7mmol) *mt*^U> (2ml) tiiLfcif^ 
^r^TLfCo rTR&7^ £J»£^iSlCT3 BP^#l<7Co SJfc&KElJ^bEs 
I (2 9 0mg, 0. 8 7 4mmo 1) MMJ7i-M77^> (2 3 0 
mg, 0. 8 7 7mmol) ZfrftiTiZTtil}*.. S/fti&Sr^tCT 6 W5Jt#L 

*1t> : g^^X^;i/= 15:1) KTfiHSL, m&it&W ( 3 3 1 mg, 

9 8%) ^M^m^tvxntzo 

IR (ATR) v : 2 9 6 6, 1495, 1321, 1238, 1147, 
1088, 1012, 789, 752, 729, 712, 613, 559, 
5 3 6, 4 7 1 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) <5:1. 07 (3H, d, J = 
6. 8Hz), 1. 4 6 - 1. 6 0 (1H, m) , 1. 77-2. 11 (3H, 
m), 2. 7 4- 2. 9 0 ( 1 H, m), 3. 41 (2H, t, J=6. 7Hz), 
4. 49 (1H, d, J=6. 6Hz), 6. 78 ( 1 H. td, J = 9. 1, 
4. 6Hz), 6. 9 0 - 7. 0 0 (1 H, m), 7. 33 (2H, d, J = 




100 



WO 03/055850 



PCT/JP02/13792 



8. 7Hz), 7. 4 5- 7. 6 0 ( 1 H, m), 7. 52 (2H, d, J = 
8. 7Hz). 

MS (m/z) : 4 5 1 , 4 5 3 (M + + H) . 

MffiM 4 2 : 2- [S-^D^-l - [(4-^DD7x-JI/) tj\^=j\a - 
2- ^^-)V^y^-M -1, 4-^7;i/^-D^c>if> 




^«J4 0T#W^5 - [ (4-^DD7x-;W TJl/*-^] -5 - (2, 
5 -^7;i/tD7i-JW - 4 -*3=-;i/- 1 -^>^ /— )V (1 7 Omg, 

0. 4 3 7mmo l) ^'01^ (17 0mg, 0. 64 8mmol) ^1 
<t**l'> (8ml) \zmmhs fcJftKTflMTF, h'j7i-M77^> 

(1 3 5mg, 0. 5 1 5mmo 1) §Jn*.» KJSftSaailCT 1 4P#Pe f Ht#b 
fc. SMilfflira (17 0mg, 0. 4 3 7mmo 1 ) H U ^x— ;U 
*7.7-Y> (13 5mg, 0. 5 15mmol) ^^TJCTjP^., S^Ktt*^ 

^h^77^- : W&X3\M/= 1 0:1) KTffifSIU MtEit&M) 

(19 2mg, 9 7%) ^ifii^lltlTf^, 

I R (AT R) v : 30 9 1, 2966, 1496, 1296, 1246, 
1 1 4 2, 1 0 8 0, 8 8 9, 8 3 9, 7 5 4, 7 1 0, 6 2 7, 5 5 3, 
5 13, 4 7 1 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6:1. 18-1. 31 (1H, m), 

1. 37 (3H, d, J = 6. 8Hz), 1. 5 0 - 1. 7 0 ( 1 H, m), 

1. 7 8- 1. 9 2 (2H, m), 2. 6 2 - 2. 8 0 ( 1 H, m), 3. 20- 
3. 40 (2H, m), 4. 44 (1H, d, J = 8. 5Hz), 6. 73 ( 1 H, 
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td, J = 9. 0, 4. 5Hz) 6. 88-6. 98 (1 H, m), 7. 3 0 
(2H, d, J=8. 6Hz), 7. 3 0 - 7. 5 0 ( 1 H, m). 7. 49 
(2H, d, J = 8. 6Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 

^I«J 4 3 : 2- [1- [(4-^DD7i-^) 7JUfr-;H - 2 -*J-)V- 
5- Oifikf^) -1. 4-> ? 7;i/^-Q^>-ti> (Ht#43-A 

MiiMl-B) 



^JSW4iT»6nfc2- [5-ynt-i - [ (4-^dd7i-jw 

;U] - 2 -^)V^>^)V\ -1, 4-> ? 7;i/^-D^>-tf> (3 2 5mg, 
0. 7 1 9mmo 1) RtfHJfc0H 2 T&Sn& 2 - [5-^D^E- 1 - [ (4 
-^PD7i-JW ^;i/7}^-;i/] -2->3Ml^>3Ml/| -l, 4-y7Wo 
^>*?> ( 1 8 5mg, 0. 41 Ommo 1) £^ h ^ fc h* D 7 > (2 5 
ml) th'J9A ^^-^h^i/h* (160mg, 2. 28 

mmol) ^Tk^TiCTiJPA^io SaTU^lim )Xi^TilT^^i:t 
h'JtfA Wh+yh* (19 0mg, 2. 7 1 mm o 1 ) £2jo*&. KfiM 
L t# bnfc^Sfe^ •> 'J D7 h ^7 7 ^ - (^1t> : ft 

ix^=3o : i) k-omsiu mmm&fo4 3-A mmm assmg, 

3 9%) &&&mW®tLT. mm&Vkfo4 3-B (ffiffitt) (18 6mg, 

39%) zm&mwiyotisT'&tzo 

m&fc4 3 -A 

IR (ATR) v : 2 9 1 6, 1493, 1321, 1238, 1146, 
1 0 8 8, 1 0 1 2, 7 8 9, 7 5 2, 7 1 2, 6 1 3, 5 5 9, 5 3 6, 

4 6 9 cm -1 . 
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'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 08 (3H, d, J = 

6. 9Hz), 1. 4 0- 1. 5 4 ( 1 H, m), 1. 5 5 - 1. 8 5 (3H, 
m), 2. 10 (3H, s), 2. 50 (2H, t, J = 7. 2Hz), 2. 75 
-2. 90 (1H, m), 4. 51 (1H, d, J = 6. 1Hz), 6. 78 

(1H, td, J = 9. 1, 4. 4Hz), 6. 9 0 - 7. 0 0 ( 1 H, m), 

7. 33 (2H, d, J=8. 6Hz), 7. 4 5 - 7. 6 0 (1 H, m), 
7.5 2 (2H, d, J =8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 2 S 2 (M + + H) tVX 

mmm : 4 1 9 . 0 7 1 8 
nmm : 4 1 9 . 0733 
rnvtWA 3 - b 

IR(ATR) v : 2 9 5 2, 2920, 1493, 1308, 1232, 
1 1 7 6, 1 1 4 9, 1 0 9 0, 8 2 7, 7 5 0, 6 2 9, 5 9 0, 5 5 7, 
532, 472cm" 1 . 

1 H-NMR (400 MHz, CDC1 3 ) 0:1. 10-1. 30 ( 1 H, m), 

1. 37 (3H, d, J = 6. 6Hz), 1. 5 0 - 1. 6 5 (3H, m), 

2. 03 (3H, s), 2. 3 0 - 2. 5 0 (2H, m), 2. 64-2. 78 
(1H, m), 4. 44 (1H, d, J=8. 6Hz), 6. 73 ClH, t d, 

J = 9. 0, 4. 5Hz), 6. 8 6- 6. 9 8 (1H, m), 7. 30 (2H, 
d, J = 8. 6Hz), 7. 3 4-7. 4 6 ( 1 H, m), 7. 48 (2H, d, 
J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 2 S 2 (M + + H) tVX 

mmm : 4 1 9 . 0 7 1 8 
mmm ■. 4 1 9 . 0715 
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Ufa®] 4 4 : 2- [1- [(4-^DD7x^) TJkjS^ik] ~2-^;i/- 



-*^;i/-5- ^>^;n -i, 4 -> ? y;u^-p^>ii> (st£ 

^4 3- A) (1 8 Omg, 0. 43 Ommo 1 ) &mt*^U> (10ml) 
K»#U 7K^T{IT3-^PP^m#m (8 9mg, 0. 5 2mmo 1) £ 

mvmzik&m d7 2mg, 92%) ^ifiMtitifc, 

IR (ATR) v : 2 9 2 0, 1495, 1317, 1279, 1238, 
1 1 4 6, 1 0 8 6, 1 0 3 6, 8 2 9, 7 8 9, 7 5 2, 7 1 2, 6 1 5, 
5 5 9,4 7 1 cm -1 . 

1 H — NMR (4 0 0 MHz, CDC 1 3 ) 6:1, 0 0-1. 10 (3H, m), 
1. 5 0 - 1. 7 5 (1 H, m), 1. 78-2. 10 (3H, m), 2. 60 
(1. 5H, s), 2. 60 (1. 5H, s), 2. 65-2. 90 (3H, m), 
4. 50 (1H, d, J = 7. 6Hz), 6. 77 ( 1 H, td, J = 9. 2, 
4. 4Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 7. 32 (2H, d, J = 
8. 5Hz), 7. 4 0- 7. 6 0 ( 1 H, m), 7. 50 (2H, d, J = 
8. 5Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

HRMS (FAB) : C 19 H 22 C 1 F 2 0 3 S 2 (M + + H) t. L-T 

mmm : 4 3 5 . 0 6 6 7 
mmm : 4 3 5 . 0 6 5 5 
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UWF\ 4 5 : 2- [1- [(4-^DD7x^) 7Jl/7ft-;U] - 2 
5- (*3-)\,7.)\>7 << -1, 4-v?7;i/^-a^<>-tf> 



nffiM4 3Tl#6n7t2- [l- [ (4-^DD7iZJW 7JU*-;i/| -2 

5 - u^u^t) ^>?-M -1, 4->^;i/:tn^>if> (Rt£ 

#:43-B) (175mg, 0. 4 18mmo 1) $lfb^fl/> (10ml) 
\zmffils. Wl:T3-^nDji^|fi (87mg, 0. 5 0mmol) £ 

y'J^JWD7h^77^- mitt^Uy : **;-)l>=4 0 : 1) izxm 

«u m&m&znrzo n^ntzB^mw^y^^jL-^Mzx^mv, mm 

fb^i(118mg, 6 5%) &&&m*tlsTnfc<, 
' gt£ : 107-112 C 
IR (ATR) v : 3 0 8 7, 2943, 1496, 1315, 1 2 42, 
1 1 7 8, 1 1 4 9, 1 0 8 8, 1 0 2 8, 8 2 9, 7 3 1, 6 2 3, 5 8 4, 
538, 457cm" 1 . 

1 H— NMR (4 0 0 MHz, CDC 1 3 ) <5 : 1 . 15-1. 4 0 (4H, m), 
1. 4 5 - 2. 0 0 (3H, m), 2. 5 0- 2. 8 5 (3H, m), 2. 54 
(3H, s), 4. 46 (1H, d, J = 8. 1Hz), 6. 7 8 ( 1 H, td, 
J = 9. 0, 4. 7Hz), 6. 9 0- 7. 0 0 (1H, m), 7. 32 (2H, 
d, J=8. 4Hz), 7. 3 5 - 7. 5 0 ( 1 H, m), 7. 49 (2H, d, 
J =8. 4Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M + + H) . 

Ttm^mm : C 19 H 21 C 1 F 2 0 3 S 2 iLT 

SfrofS :C 52. 4 7 % ; H 4. 87% ; C I 8. 15%; 
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F 8. 7 4% ; S 14.74%. 
H&'Ht : C 5 2. 4 4 % ; H 4. 85%; CI 8. 17%; 
F 8. 7 9% ; S 14.63%. 
4 6 : 2- [1- [(4-^Pn7i^) TJUji^M -2- 



H«J4 4-et#^>tifc2- ci- [ (4-^dd7x-;i.) -2 
-*?mp-5- -;w *>^)V] -1, 4-> ? ^;u^-D^>-tf 

>(7 6mg, 0. 18mmol) (5ml) l:MU TktfTF 

tCT3 -^DPig^B#m (3 6mg, 0. 2 1mmol) £JnA&&. ^mz 

^77^f- (i|fb^l/>:/^/-^=100 : 1) t;iT*it@!U ®.$m&m 

mtl<. mZit&W (6 1mg, 7 7%) ^eM*(hLTHfe. 
: 115-117 

IR(ATR) v : 3 0 7 8, 2937, 1493, 1311, 1286, 
1 2 3 0, 1 1 5 1, 1 1 3 6, 1 0 8 6, 8 3 1, 7 5 4, 7 2 9, 7 1 2, 
6 2 3, 5 4 2, 5 1 9, 4 7 1, 4 5 9 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 1 . 03 (3H, d, J = 
7. 1Hz), 1. 6 0 - 1. 8 0 (1 H, m), 1. 8 5 - 2. 2 0 (3H, 
m), 2. 7 0 - 2. 9 0 ( 1 H, m), 2. 94 (3H, s), 3. 07 (2H, 
t, J = 7. 8Hz), 4. 49 (1H, d , J = 7. 8Hz), 6. 76 ( 1 H, 
t d, J = 9. 1, 4. 5Hz), 6. 9 0- 7. 0 0 ( 1 H, m), 7. 32 
(2H, d, J = 8. 5Hz), 7. 3 5- 7. 6 0 ( 1 H, m), 7. 49 
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(2H, d, J = 8. 5Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M + + H) . 
Ttmftffim : C 19 H 21 C 1 F 2 0 4 S 2 £LX 
mm& : C 5 0. 6 1 % ; H 4 . 9 6 % ; C 1 7.86%; 
F 8. 4 3%;S 14.22%. 
: C 5 0. 5 7%;H 4 . 7 4 % ; C l 7.85%; 
F 8. 5 8 % ; S 14.25%. 
MMW 4 7 : 2- [1- [(4-^DD7i_Jl/) XjMv^Jj/] - 2 
5- (;<^;U7JUfr-;i/) ^>^;H -l, 4 - v7;u?rn^>-tf > 



H»J4 5T#Wc2- [1- [ (4-^DD7iZJW 7JP*-;|/| -2 

->^;p-5- (*^)i7.)V~7 4 — )V) ^y^)V] -l, 4->?7;i/^-n^>-ti 

>(6 6mg, 0. 1 5mmo 1 ) ^m\L^U> (5m 1 ) \zmMl<. TktfTF 
-^DDjg^m#m (3 2mg, 0. 1 9mmo 1) &1}U7Ltz'&, ^.U\Z 

#77 4- (mt^]y> : ^^y-;i/= 1 0 0 : 1) KTijfgSiU 

%m (5 2mg, 7 6%) ^SM*tLTf#f;, 
JM : 1 4 2- 1 4 4^. 

IR(ATR) v : 3 0 8 2, 2937, 1495, 1317, 1290, 
1 2 3 4, 1 1 5 1. 1 1 3 0, 1 0 9 2, 8 3 1, 7 6 9, 7 5 4, 7 3 1, 
7 1 2, 6 2 5, 5 4 4, 5 2 5, 5 0 3, 4 7 2, 4 4 9, 4 1 7 cm" 1 . 
1 H — NMR (4 0 0 MHz, CDC 1 3 ) 5:1. 15-1. 4 0 (1H, m), 
1. 32 (3H, d, J = 6. 6Hz), 1. 40-2. 05 (3.H, m), 
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2. 65-3. 10 (3H, m), 2. 88 (3H, s), 4. 46 ( 1 H, d, 
J=7. 1Hz), 6. 77 (1H, td, J = 9. 1, 4. 6Hz), 6. 90 
-7. 00 (1H. m), 7. 32 (2H, d , J = 8. 4Hz), 7. 35- 
7. 50 (1H, m), 7. 49 (2H, d, J = 8. 4Hz). 
MS (m/z) : 4 5 1 , 4 5 3 (M + + H) . 
7C*##r« : C 19 H 21 C 1 F 2 0 4 S 2 tLT 

: C 5 0. 6 1 % ; H 4. 6 9%; CI 7. 86%; 

F 8. 43%; S 14.22%. 
HfflHB :C 5 0. 4 8 % ; H 4 . 5 9 % ; C 1 7.93%; 

F 8. 5 7 % ; S 14.09%. 
nt&M4 8 : 4- [(4-^DD7i^) 7J)//ftn;i/l -4- (2, 5-^7 



^»J5-e#e>n^2 - [ (4-^no7i-;w x)\,-fc~ji>*7-)i>] -1, 

4-v^;P^-0^>if> (1. Og, 3. 3 0mmol) ^fh7th*D77> 
(7 0ml) (Cjgfi?U - 7 8*C{3Tn -y7 c ;i/U^^ACD^\^-y->^^ 
(1. 57 M, 5. 3ml, 8. 3mmol) SfflTFUfc. »IT»T«, jRJfcffc 
$-7 8t{IT10^F»L $e>{Z^THT3 0 7>M««sLfc. SJ©»tC 
-7 8tCT2-7*otx5 1 ^X-T^ (0. 55ml, 3. 9mmol)€r«S 
TU fiST&7S& 1 4mfcW-}T&UlZ&UlsfZo KffiifcKTK (2. 0ml) 

£ju*.&«, MEii bnfcim^y u h i/7 7 - e\ 

^v-f V7'Dtf;UX-^/^b^7 c -l/>{-T^L, mmt^ (3l7mg, 




ci 
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2 6%) *eftft*tUTftfc. 

: 157-160 "C. 
IR (ATR) v : 2 9 6 6, 2862, 1496, 1309, 1188, 
1 1 4 9, 1 0 8 6, 1 0 1 2, 8 9 9, 8 4 1, 8 0 8. 7 5 0, 7 1 0, 
6 2 9, 5 9 2, 5 6 9, 5 3 6, 5 1 5, 4 7 1 cm- 1 . 
'H-NMR (400 MHz, CDC 1 3 ) 6:2. 40-2. 80 (4H, m), 
3. 32 (2H, t, J = 12. 5Hz), 4. 02 (2H, d t , J = 
11. 8, 3. 3Hz), 6. 8 2-6. 9 5 ( 1 H, m), 7. 05-7. 17 
(2H, m), 7. 38 (2H, s), 7. 39 (2H, s). 

MS (m/z) : 3 7 3, 3 7 5 (M + + H) . 

Ttmftffim :C 17 H 15 C1F 2 0 3 S£LT 

mmm. : C 5 4. 7 7 % ; H 4 . 0 6 % ; C l 9.51%; 
F 10. 19%;S 8.60%. 

£8H1 :C 5 4. 5 5 % ; H 4 . 0 0 % ; C 1 9.69%; 
F 10. 33%; S 8.64%. 

^»!) 4 9 : 5- [ (4-^PP7x~;i/) 7JUfrn;i/l -5- (2, 5 -^!7 

MD7ir^) ^>^;[/= i - bf □ U v ? >^j;U^^'>^— h 




CI 

HM0J2 9T*#£*l£:5 - [ (4-i?DD7i^) -5- (2, 

5-y7;UD7xrjl,) - 1 - y ( 3 9 0 m g , 1. 04 

mmo 1 ) <Dmt^^U> (6ml) mWz h 'JXf JI/75 > ( 1 5 2 u 1 , 
1. 0 9 mmo 1 ) , d;UJ@&4-~ h o 7 x n;U (2 2 Omg, 
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1. 0 9mmol) Srio*.. iifit2 4m$8tWLrzo SJ£i&*&£MU &9g 
©5- [ (4-i'DD7xZJW ;U] - 5- (2, 5-y7MD7i 

^>^=4-ZhD7i^=*W-h (7 5 9mg) % 
t>tlfz.mm5- [ (4-^DD7x-JW -5- (2, 

tD7i-;W <>^=4--hD7iZJl/=^Mt- h (2 6 8mg) £ 
&fc*^U> (4ml) {C^^L, h U > ( 7 6 . 7 /z 1 , 

0 . 5 5 1 mm o 1 ) , *J;^tfDUy> (4 6. Owl, 0. 551 
mmo 1) &Jn*.fc&, SflTl 5I^M«#?sLfc. £tftfgi&£igi&§U f#<bft7c 

(MgS0 4 ) »»gL;fc. tt^n^ii^^EE^U JlffrtJ AZUTblf 
574- (4 0% mm.X.^)V-^s^» TflfSU «3Bfc^& (128mg, 

74%) &®.&&,mvtv!iti,xmtz. 

IR (ATR) v : 3 0 8 6, 2954, 2875, 1689, 1583, 

1 4 9 6, 1 4 2 3, 1 3 2 1, 1 1 7 6, 1 1 4 7, 1 0 8 4, 1 0 1 2, 
87 4, 752, 53 6, 467 cm" 1 . 

*H — NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 26-1. 38 (2H, m), 
1. 54-1. 7 3 (2 H, m) , 1. 78-1. 90 (4H, m), 2. 09 
-2. 20 (1H, m), 2. 42-2. 5 2 ( 1 H, m) , 3. 19- 

3. 40 (4H, m) , 3. 9 6 -4. 0 5 (2H, m) , 4. 52 (1H, 
dd, J = 1 1 . 5, 2. 7Hz), 6. 83 (1H, td, J = 9 . 1, 

4. 4Hz), 6. 94-7. 01 ( 1 H, m) , 7. 21-7. 28 (1H, 
m), 7. 38 (2H, d, J = 8. 6Hz). 7. 52 (2H, d, J = 
8. 6Hz) . 

MS (m/z) 4 7 2 (M + +H) . 

HRMS (FAB) : C 22 H 24 C 1 F 2 NO„ S (M + + H) t. IT 
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m^M : 4 7 2 . 1 1 6 1 



##T<I : 4 7 2 . 1 1 2 4 



#%#J 3 :4- (2^jkZ2kfe2k) - i ~7$ 



0 



Tk^Jt^T, 4 - (* s -;u ( i . oig, 8 . 4 o 

mmo 1 ) <DM.it (100ml) ^il:3-^D □ifl^H#K 

(3. 0 4g, 17. 6mmol) SrflDX., $1T2 OWIJS^Ufc. KtftfST 

ttu ;-)V : mt^^uy (=i : 20) m&ffi&vmzit&Vo 

(1. 21g, 9 5%) ^iSJaSfifftJKtttUT^fc. 

IR(ATR) v : 3 4 9 4, 2931, 2877, 1457, 1413, 
1 2 8 2, 1 1 2 2, 1 0 5 4, 1 0 2 9, 9 6 6, 8 2 7, 7 6 5, 5 1 8, 
4 6 2 c m' 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) (5:1. 55-1. 91 (3H, 
m), 1. 91-2. 11 ( 2 H, m) , 2. 92 (3H, s), 3. 09 

(2H, t, J = 7. 9Hz) , 3. 72 (2H, t, J = 6. 1Hz) . 
MS (m/z ) : 1 5 3 (M + + H) . 

4 : 4- OjJL>k£2kZ^LX!k) - i -7$ 



KftmftT* 4- U^U^*") - 1 - 7? S-)l< (4 6 5mg, 3. 8 7 
mmol) Ofh7tFD77> (15ml) . *5«fc£>*7K (3ml) <D^/M 
(Ci§3 h U ( 1 . 24g, 5. 8 0mmo 1) ^JflA, 1ST 



0 



HO 
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21. smmmwvrz. sjc*I7*«b«» ^^^^^^uxct^iru, 
■t^-f ^5i§tc#ufe. mtx^u>*m?L. mimwrt-b 

7>f— KlttU : igfb/5 1 l/> (=1 : 10) JgfcMJ: K) mZit&yo 

(i60mg, 30%) &mn&mvtwtLTmtc B 

IR(ATR) v : 3 3 6 9, 2937, 2867, 1658, 1452, 
1 4 1 1, 1 0 54, 1 0 0 6, 9 4 1, 6 9 4 cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) 5:1. 40-1. 55 (1 H, 
br), 1. 68-1. 83 (2H, m), 1. 93-2. 08 (2H, m), 
2. 92 (3H, s) , 3. 09 (2H, t, J = 7. 9Hz) , 3. 72 
(2H, t, J =5. 5Hz) . 
MS (m/z ) : 1 3 7 (M + + H) . 

mmm 5 0 : i-gpp-4- (^>>wx;ms-;io 



4 - ^ p D^>if >X;l/7 * yffc-f h U V A ( 3 0 6 mg, 1. 54 
mmo 1) *«t^>^D$h* (0. 18ml, 1. 5 4mmol)£n- 
(15ml) fcklx., 7 0tl:T5l^rWUc, ^S^Tfc^m 

y^^-KttU ^-t)"> : SfixfJP (=8:1) JtttlSBJ: D^ISib^ 
(2 9 9mg, 7 3%) $:fiWi:Urfl/:. 
Mjft : 1 4 7. 5- 1 4 8. 5*C. 




0=S=0 




CI 
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IR(ATR) v : 3 0 6 0, 3029, 2994, 2942, 1583. 

1 5 7 1, 1 4 9 2, 1 4 7 5, 1 4 5 4, 1 3 9 6, 1 3 1 1, 1 2 9 4, 

1 2 7 4, 1 1 4 7, 1 0 8 7, 1 0 1 4, 9 7 7, 9 1 7, 8 3 1, 7 7 3, 

7 5 7, 6 9 6, 6 4 2, 5 3 2, 4 6 2 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) (5:4. 31 (2H, s), 

7. 2 3- 7. 3 8 (4H, m) , 7. 3 8-7. 4 6 (2H, m) , 7. 49 

-7. 5 8 (2H, m) . 

MS (m/z) : 2 6 7 (M + + H) . 

I»J 5 1 : l-^PD-4- (5 - *^)VX)\,t$s- )V- 1 -7i-JK>f 
)V) 7Jl/fr-JW-s>if> 



l-^PD-4- {^yiy)V7,)V^~)V) ^>if> (90mg, 0. 337 
mmo 1) , ###l3T#e>n/i4 - - I - 7? 

(6 9mg, 0. 4 5 3mmo 1 ) M^/7/^5 1 l/>h l J-n-yfM7 
*7> (2 3 3mg, 0. 9 6 5mmo 1) ©h;H> (2 0ml) ^^7^ 

(=2 : i) mm^ommt^m (4 4mg, 33%) ^m^mwtvxntz.. 

: 151-152 1:. 
IR (ATR) v : 2 9 3 7, 2867, 1577, 1467, 1396, 
1 3 1 9, 1 2 7 0, 1 2 0 3, 1 1 4 7, 1 0 8 7, 1 0 5 8, 1 0 1 4, 
9 6 2, 8 4 2, 8 0 2, 7 5 5, 6 9 6, 6 3 2, 5 6 5, 5 3 0, 4 7 4, 




CI 
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4 2 0 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 6:1. 34-1. 52 (2H, 
m) , 1. 79-1. 9 7 (2H, m) , 2. 13-2. 2 8 (2H, m) , 
2. 45-2. 58 (1H, m), 2. 86 (3H, s) , 2. 89-3. 00 
(2H.ni), 4. 01 (1H, dd, J = l 1. 2, 3. 9Hz), 7. 08 
(1H, d, J = 8. 1Hz), 7. 22-7. 4 7 (8 H, m) . 
MS (m/z) : 4 0 1 (M + + H) . 
Ttmftffi :C 18 H 21 C10 4 S 2 <hLT 

mmm : C 5 3. 9 2 % ; H 5 . 2 8 % ; C l 8.84%; 

S 16.00%. 
HffiiJM : C 5 3. 9 2 % ; H 5 . 2 1 % ; C 1 9.05%; 

S 15.88%. 

Mti&M 5 2 : i-^gp-4- ( 5 -pt^H/TJl/?^ — >*U- 1 -7i^K>^ 

;u) 7JUfr_;i/^>-tf> 



3US0IJ5 0T*#£nfc4-^nJO- 1 - (^>v?;U7Jl^~;U) ^>if> 
(122mg, 0. 4 5 7mmol), #%#J 4 Tt# 6 nfc 4 - (t^JVXJl? 
4— )]/) - 1 -~7$J — (8 lmg, 0. 5 9 5mmol) ^t/yjy^? 
U> MJ -ii-^^MnT.*^ (2 2 lmg, 0. 9 16mmol) ObJH 
> (15ml) Mt£7;U:=f>J?fflmT2 B ^D^Mftt L£o ^SST?^^, 

^^<^U>:^^/-;U (=100:1) i&a5£iy;Defiia#:£t#fcc =f#e>n 




o=s=o 




CI 



114 



WO 03/055850 



PCT/JP02/13792 



fcafiHftSr^X^I/X-^cfcOIIJeSL, m&ik&m (2 0mg, 1 1%) 

: 9 8. 5 - 9 9. 5*0. 
IR(ATR) v : 2 9 3 5, 2856, 1575, 1473, 1455, 
1 3 9 2, 1 3 0 9, 1 2 7 6, 1 1 4 3, 1 0 8 1, 1 0 1 6, 9 4 6, 
8 2 9, 7 9 4, 7 5 5, 6 9 4, 6 2 4, 5 6 3, 5 2 0, 4 6 4 cm" 1 . 
1 H — NMR (400 MHz, CDC1 3 ) (5:32-1. 50 (2 H, m), 

I. 70-1. 90 ( 2 H, m) , 2. 15-2. 28 ( 1 H, m) , 2. 45 
-2. 70 (2H, m), 2. 52 (3H, s) , 4. 02 (1H, dd, J = 

II. 4, 3. 8Hz), 7. 05-7. 12 (1H, m) , 7. 20- 
7. 4 7 (8 H, m) . 

MS (m/z ) : 3 8 5 (M + + H) . 
7tMfttix :C 18 H 21 C!0 3 S 2 <hLT 

SlmM : C 56. 16%;H 5 . 5 0 % ; C 1 9.21%; 

S 16.66%. 
UMIM : C 5 6. 0 3 % ; H 5 . 3 7 % ; C 1 9.29%; 

S 1 6. 6 9 %. 

nmm 5 3 : 1- [ 1 - [ (4-^pd7x-^ xj^-jii -5- c^^jp 



ci 

4-^DO^>-lf>X;i/7^ >Blt h'J^A (203mg, 1. 02 
mmol) ^cfcr/2 - ~7 )\>*w<,yV)]/-J D ^ H (124//L, 1. 02 
mmo 1) £n-y^/-;W (5ml) \Zl&7L. 7 0*C(CT 5B#P«mt#Lfc. ^ 
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(1 1 lmg) £#fc<> 

#e>nfee-fe*»* (3 5mg) , #%^J3Tf#btlAc4 - (*^;|/7. 
M-JW -1-^;-^ (3 8mg, 0. 2 5 0mmo 1) MJ>y7;/ 
fl/>h'J-n-^MX*7> (6 0mg, 0. 2 4 6mmo 1) 0NH 
> (10ml) i§iR£7;Uzf>f?E£TFl 7. 5B#IKMra&»ffil,;fc. ^S£tr?£ 

fc#U ^*-t>-> : It^X^Ml, (=1:1) ^ffigRctD^IH^^^a^H^ 
(4 6mg) tLxm^o 
167-168 "C. 

I R (ATR) v : 2 9 4 8, 2867, 1614, 1579, 1488, 
1 4 5 5, 1 3 9 6, 1 3 1 9, 1 2 9 0, 1 2 6 8, 1 2 3 0, 1 1 9 9, 
1 1 4 9, 1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 2 9, 7 9 2, 7 6 7, 
7 5 2, 7 1 3, 6 2 8, 5 7 2, 5 3 2, 4 9 5, 4 5 8, 4 3 0 cm- 1 . 
1 H — NM R (400 MH z , CDC1 3 ) 6:1. 38-1. 52 (2H, 
m), 1. 80-1. 98 (2H, m), 2. 16-2. 29 ( 1 H, m) , 
2. 48-2. 60 (1H, m), 2. 87 (3H, s), 2. 96 (2H, t, 
J = 7. 9Hz) , 4. 55 (1H, dd, J = ll. 0, 4. 2Hz) , 
6. 8 5 (1H, td, J = 9. 1, 1. 1Hz) , 7. 17-7. 3 9 (4 H, 
m) , 7.4 3 - 7. 5 8 (3 H, m) . 
MS (m/z) : 4 1 9 (M + + H) . 
tc^##tC 18 H 20 C 1 F0 4 S 2 tLX 

MfrnM : C 5 1 . 6 1 % ; H 4 . 8 1 % ; C 1 8.46%; 
F 4. 5 3 % ; S 15.31%. 

mmm ■. c 5 1 . 6 5 % •, h 4 . 7 4 % ; c 1 8.33%: 
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F 4. 50% ; S 15.20%. 

mmm 5 4 : i- [ i - r u-^gp^x-ju) x)i>*~)i] -5- (*^;u 



4-^OD^>t*>^;l'7^ >HS?- hU^A (2 16mg, 1. 09 
mmo 1 ) -7MD^>yJ^D$ F (136/iL, 1. 09 

mmol) £n-:/^/-;i/ (5ml) 7 O^KIT 5P*W«#Ufc. £ 

(2 0 8mg) 

#C^T, #^>nfcSfe!^* (5 9mg) , #^J3T!#^nfc4- (*^;UX 
;Uzfc-;W - 1 --?$J — ;W (6 5mg, 0. 4 2 7mmo 1) fe^>7/^ 
fl/>h'J-n-^M7^7> (lOOmg, 0. 4 14mmol) Oh^ 
X> (10ml) ^t$7;^>l?illT2 9. 5 mmum&ffilstz. M£T 

-KtfU ^U->:I«X^ (=2 : 3) #ffl«<fc 9«Effc-&«j£afe0# 

(7 lmg) atlt 
iatS : 116-117 r. 

I R (ATR) v : 2 9 4 2, 2875, 1590, 1469, 1394, 
1 3 1 7, 1 2 9 5, 1 2 7 0, 1 2 4 1, 1 2 0 1, 1 1 4 5, 1 0 8 3, 
1 0 1 2, 9 6 4, 8 7 5, 8 4 0, 7 9 8, 7 6 9, 7 5 2, 7 0 5, 6 8 6, 
6 3 4, 5 9 2, 5 4 1, 5 3 0, 5 1 2, 4 9 1, 4 6 4 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC 1 3 ) 6:1. 34-1. 52 (2 H, 




CI 



117 



WO 03/055850 



PCT/JP02/13792 



m) , 1 . 7 8 - 1. 9 9 ( 2 H, m) , 2 . 0 9 - 2. 2 2 ( 1 H, m) , 
2. 41-2. 56 (1H, m) , 2. 81-3. 03 (2H, m), 2. 88 
(3H, s) , 4. 01 (1H, dd, J = ll. 2, 3. 9Hz), 6. 83 
(1H, d, J = 7. 6Hz) , 6. 90 (1H, d, J=9. 3Hz) , 
7. 03 (1H, t d, J = 8. 1, 2. 2Hz) , 7. 23 (1H, td, 
J = 7. 9, 6. OHz), 7. 32-7. 50 (4H, m). 
MS (m/z) : 4 1 9 (M + + H) . 
TtmfttiTiiM. : C 18 H 20 C 1 F0 4 S 2 iLT 

SffeM : C 5 1. 6 1 % ; H 4 . 8 1 % ; C 1 8.31%; 

F 4. 5 3 % ; S 15.31%. 
H$HI :C 5 1 . 6 8 % ; H 4 . 7 2 % ; C 1 8.31%; 

F 4. 52%; S 15.30%. 

mmms 5 : 1- [1- [ {a-zuuix.-m x^-m -5- <^;u 



4-^aD^>t'>7JP7^>ithU^A (183mg, 0. 921 
mmo 1 ) &J;£/4 - 7;i/^"P^>> J ;i/^ , D 5 K ( 1 1 2 u L, 0 . 921 
mmol) $rn-y^/-;U (5ml) (CjPx., 7 0 *C^T 6 mfflffl.WVrz 0 M 

(1 5 Omg) zntzo 

mZtltzB&ffim (5 7mg) . #%0!J3T1#£>ft£:4 - 




CI 
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-l-^;-JK6 2mg, 0. 4 0 7mmo 1 ) *5«fctf>>7/ * 
^l/>I>'J-n-^*7*7> (9 7mg, 0. 4 0 0mmo 1) CDhJH 

> (i omi) ®&&7)\s3>nmn.Ti mwnaimm^it. m^-c^m^ 

^*1f> : iiSXf^ (=2:3) ®&&£K>mtBit&M$:&eLm& (5 8 
mg) ilWc. 

: 141-142. 5^. 
IR (ATR) v : 2 9 3 7, 2 865, 1606, 1577, 1508, 
1467, 1394, 1317, 1292, 1270, 1236, 1147, 
1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 3 8, 8 2 5, 7 5 5, 7 2 1, 
6 2 6, 5 7 4, 5 5 3, 5 1 4, 4 8 2, 4 5 5 cm- 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 35-1. 50 (2 H, 
m) , 1 . 80-1. 97 ( 2 H, m) , 2. 09-2. 21 ( 1 H, m) , 
2. 43-2. 56 (1H, m) , 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 4. 01 (1H, dd, J = ll. 2, 3. 9Hz), 6. 97 
(2H, t, J = 8. 5Hz) , 7. 03-7. 11 (2H, m) , 7. 36- 
7. 4 8 (4H, m) . 
MS (m/z) : 4 1 9 (M + + H) . 
7C*#*HI : C 18 H 20 C 1 F0 4 S 2 £LT 

MWaM : C 5 1. 6 IX; H 4. 74%; CI 8. 46%; 

F 4. 5 3 % ; S 15.31%. 
n®m : C 51. 74%;H 4. 7 4%; CI 8. 28%; 

F 4. 5 3 % ; S 15.36%: 
5 6 : 2- [1- [(4-^DD7x-^) ZJkJ^zM -\~^)^ 
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o=s=o 

0 

CI 

^mm-m^T, 7km<ki-h*JO& (12mg, 0. 3 0mmol) ON, N- 
y/fWM7$FM (2. 0ml) (C, ^i&\ZTnffiM 5 T^tlfc 2 

- [ (4-^pd^x-;u) tji^x;i^^;i/| -i, 4-y7;^D^>t'> 

(8 2. 8mg, 0. 2 7mmol) £}JQ;L 1 0 #P B m#Lrc<, CLCDMcK, ^ 
;* >^t7JU**- h (2 8. lmg, 0. 27mmol) £2JD*., £ 
e>tC3 O^JS^LfCo S^^gafn^TKm^NU^A^ (10ml) 

y'J*Wn7h^77^- (^+lt> : v 5 x^;wx-^;u=4 : l) \zxm 
it. ^fBYb^ (3 6mg, 3 8%) ^Sfe@#:<!: lT#rc. 
fii,& : 128-129 1:. 

IR (ATR) v : 1 4 8 9, 1315, 1234, 1147, 10 7 8, 
8 2 9 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) 5:2. 47 (3H, s), 

5. 22 (1H, s) , 6. 88 (1H, m) , 6. 97 ( 1 H, m) , 

7. 13 ( 1 H, m) , 7 . 4 1 ( 2 H, m) , 7 . 6 0 ( 2 H, m) . 

MS (m/z) : 173 (M + -S0 2 Ar) . 

7tH##rM : C 14 H U C1 F 2 0 2 S 2 ilT 

mmm : C 4 8. 2 l % ; H 3 . 1 8 % ; S 18.39%; 

CI 10. 1 6 % ; F 10.89%. 
:C 4 8. 4 1 % ; H 3. 28%; S. 17. 88%; 

CI 10. 41%; F 10.57%. 
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nmm 5 7 : 2- [1- [(4-^dd7i-^) x^-m - 1 -y^-n 



ci 

Bfej£ : 8 4 - 8 5C. 

IR(ATR) v : 1 4 9 2, 1319, 1149, 1086, 825cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) (5:5. 53 (1H, s), 

6. 91 (1H, m) , 7. 01 ( 1 H, m) , 7. 23-7. 31 (4H, 
m) , 7. 3 5- 7. 4 0 (4H, m) , 7. 65 (2H, m) 7. 65 (2H, 
m), 7. 40-7. 3 5 (4H, m) , 7. 31-7. 23 (4H, m), 

7. 01 ( 1 H, m) , 6. 91 ( 1 H, m) , 5. 53 (1H, s). 
MS (m/z) : 2 3 5 (M + -S0 2 Ar) . 

jtmfttfrm. : C 19 H 13 C 1 F 2 0 2 S 2 £LT 

H-JHB :C 5 5. 5 4 % ; H 3 . 1 9 % ; S 15.61%; 

CI 8. 6 3 % ; F 9.25%. 
: C 5 5. 5 0 % ; H 3 . 1 8 % ; S 15.51%; 

CI 8. 4 0 % ; F 9.03%. 
H»J 5 8 : [(4-^DP7xZi;U) 7Jkjj^2k= (2, 5-y'7MD7xZ 
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o=s=o o 




CI 



•ft)Vn^>&1>iS)V (1 5 lmg, 1. Ommo 1) ©fh7th'D77> 
(0. 4ml) IZ, 7K (1. 0ml) , ^DD^>t'>^;i'7^>^th 1 J 
7A (199mg, 1. Oraraol) ,2, 5 - y7MP^>X7Af t K 
(1 4 2mg, 1. Ommo 1 ) , fiftgfE (0. 2 4m 1 ) SrjtJDA, 1 9 

in*, itJK*«fl*, £ £ (~^x^;i/x-^;ufcT35#ift?£b> ^fBfb-s-^j 

(2 5 lmg, 5 1%) &nfro 

: 1 8 3- 1 8 4*C. 
IR(ATR) v : 1 7 2 6, 1 5 1 8, 1 4 9 5, 1 3 1 9, 1 2 3 0, 
1 1 4 7, 8 3 1 cm" 1 . 

1 H — NMR (4 0 0MHz, DMSO-d 6 ) 6:4. 91 (1H, d, J = 

12. 4Hz) , 4. 9 7 (1H, d, J = 12. 4Hz) , 6. 25 ( 1 H, 

d, J = 10. 4Hz), 7. 2-7. 45 (7H, m), 7. 70 (2H, d, 

J = 8. 4Hz) , 7. 71 (1H, m) , 7. 78 (2H, d, J = 8. 4 

Hz), 9. 33 (1H, d, J = 10. 4Hz). 

M S (m/ z) : 2 7 5 (M + -S0 2 Ar). 

#^J5 : 2, 5 )UrU7 3L-)17 $ U;UBS^>^;U 



0 

2, 5-y7J^D7x-;|,7^'JJH (184mg, lmmol) , ^>i^)VT 
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)V3—)l (1 0 4mK lmmo 1 ) . N, N — i/^J-JVT 5. J fcfU i?> (3 6 
rag, 0. 3mmol) ©Jft-ft^^U^SF* (10ml) \Z. ^mnmMTfMU 
l:Tyy^D^y^M^$|,' (2 0 6mg, 1. Ommol) ^tet 

jux-tsU' (4:1) £ira*.* sti;fca:jR*5ifl», 5«*«BE*iigLfc. mm 

«IB^-&* (242mg, 88%) 
Ht* : 4 5 -4 6t. 

I R (AT R) »/ : 1 7 1 2, 1641, 1305, 1167, 692cm" 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:5. 24 (s, 2 H) , 

6. 54 (d, 1H, J = 16. 4Hz) , 7. 03 (m, 2 H) , 7. 18 

(m, 1H) , 7. 3 7 (m, 5 H) , 7. 7 7 (d, 1 H, J = 1 6. 4 
Hz) . 

^JS^J 5 9 : 3- (4-^PD7iZKJ^3) -3- (2, 5^LZJMi 




ci 



2, 5-y7^tD7i^7^UJH^>y^ (10 8mg, 0. 3 9 
ramol) t4-^DD^>if>5 : t-JK5 7mg, 0. 3 9mmol) 
h7tFD77> (10ml) jgffitc, 3S5!M?ffl£lT£iaK:Tn -7'^;U'J^r7 
A(D^\^1f>^^ (1. 5 7 Ms 0. 05ml) SrJQ*., lRrWHW^Ufc. 
S££«JE»*8&, M^y , J7^^D-7Ky'77^-l:#L„ ^>:yl 
^■JPX— (=10:1) J§mSP^«JE»iHgLfc. 
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#C^T, ftZtlfc&fe&X* (1 Om 1 ) izmmV. 7K (1. Oml) , 

tt'J ^t>I!a7 >^-^AG37kfa^ (5. Omg) , 3 0 %jSg&ft;**7|c 

(2ml) £^&TjJDAT4 8ltfM«#Lfc. £jfci££IEBSX^;U (50ml) 
T^fRL7c£Hl, 7fc£g&*nfc&7ja?«k<ifei£Ufc. W«M^M7jceSt^v^i>^ 

- (^^1t> : #86X3=-^ = 8:1) TffiS!UTlRffift£«& (3 3mg, 
19%) £t#7c e 

: 127-128 1;. 
IR (ATR) v : 1 7 3 4, 1498, 1317, 1211,1 170, 
1149, 748cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5:3. 12 (dd, 1 H, J = 
10. 4, 16. 8Hz), 3. 48 (dd, 1H, J =4. 4, 16. 8 
Hz), 4. 98 (d, 1H, J = 1 2 . OHz), 5. 02 (m, 1H), 
5. 03 (d, 1H, J = 12. OHz) , 6. 79 (m, 1 H) , 6. 81 
(m, 1H) , 7. 1-7. 2 (m, 3 H) , 7. 2 3 (m, 3H) , 7. 3 8 
(d, 2H, J = 8. 4Hz) , 7. 52 (d, 2 H, J=8. 4Hz) . 
7C*^Wflt : C 22 H 17 C 1 F 2 0 4 S • 0. 5H 2 0tLT 
stnm : C 5 7. 4 6 % ; H 3 . 9 1 % \ S 6.97%; 

CI 7. 7 0 % ; F 8.26%. 
mmm C 5 7. 6 0 % ; H 3 . 8 9 % ; S 7.02%; 

CI 7. 8 3 % ; F 8.31%. 
MS (m/z) : 4 5 0 (M + ) . 

HRMS (EI) : C 22 H 17 C 1 F 2 0 4 S (M + ) t. LT 
gftH : 4 5 0 . 0 5 0 4 

mmm : 4 5 0 . 0496 

H»"J 6 0 : 2- [1- [ (4-^QD7ir;l/) 7JVj£=J\A ~2-^>^)U 
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CI 



nmM2 2T*nznrz 1 - c (4-^od7i-^) *;i^x;i/i - i - (2, 

5-y7MD7x'JW - 3 -^^-^©Rttttffi^fc (9 1. Omg, 
0. 2 18mmol) CD^^^U> (4ml) igi&fC, g^|SmT0 t CIC;J3 
UThUx^75> (3 6. 4 Ail, 0. 2 6 2mmol) , *<t^^>7 
M-JI/=/7DUH (18. 6 //l, 0. 2 4 0mmo 1) OtT 

(MgS0 4 ) lilfe. f#£>n/i^£~>3- h^U^^T^ 

A^D7h^77^-C#U ^\+1t> : S1&X3MI/ (=3 : 1) MSB^MJE 

'&znfzm&$iW;VQ&^h7t kd77> (4 mi) ciigfl?^ 

^>M^T, -7 8 , C(I43^T, n-^;i/U^C7A (1. 5 7Ma^>M, 
0. 12 7ml, 0. 2 0 0mmol) - 7 8 tT 3 P#EI«#L;fc. 

&. JfttB^^L, 33«fctffia*n&**TJBi;Sfci*^ ttjR (MgS0 4 ) , 

aMSLfc. ^6nfc«jaE**£E^u*y;i/*7Ai7D-7]>y7 7w- (8% ft 

^x^;W-^1t» l.mmt£?<®) (4 8. lmg, 6 6%) 

IR (ATR) v : 2 9 2 9, 2925, 2858, 1585, 1496, 
1 3 1 7, 1 2 5 0, 1 1 7 6, 1 1 4 6, 1 0 9 0, 1 0 1 4, 8 8 9, 
8 2 7, 7 9 6, 7 6 0, 7 1 5, 6 0 2, 5 6.5, 4 7 8'cm-'. 
'H-NMR (4 0 0MHz, CDC1 3 ) 5:0. 43-0. 62 (1H, 
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m), 0. 83-0. 95 (3H, m), I. 1 3 - 1. 70 (7. 6 6 H, 

m) , 1. 82-1. 93 (0. 3 3 H, m) , 1. 99 (0. 33 H, dd, 
J = 9. 8, 5. 4Hz) , 2. 0 7 (0. 6 6H, dd, J=9. 8, 5. 9 

Hz) , 2. 26-2. 40 ( 1 H, m) , 6. 74-6. 84 (lH.m), 
6. 91 (0. 33H, td, J = 9. 0, 4. 4Hz), 6. 98-7. 05 
(1H, m) , 7. 13 (0. 66H, ddd, J = 8. 6, 5. 6, 3. 2 

Hz), 7. 35-7. 50 (4H, m) . 

MS (m/z) 3 9 9 (M + + H) . 

HRMS (FAB) : C 20 H 22 C 1 F 2 0 2 S (M + + H) t LT 

mmm : 399. 0997 
mmm : 3 9 9 . 1 0 0 6 

6 1 : 3 - [ (4-^DD7iZ» 7JUfr-;i/l - 3 - (2, 5-^7 



7)\>-j>mm%T, -7 8x:\z&^x. mmm5T*nt>ntz2- i (4-? □ 

ayjL-ji) x;I/*x;m^;i/] -l, 4 -rJy)V^ru^y^y (3. 0 3g, 
10. Ommol) (Dy^h + yX^>M (5 0ml) iZn-^JVV^OA 
(1. 5 7M^\^1f>^, 7. 0 1ml) £$TR£, M^Sifi^m 

Lfeo #^t% Kfommz- 7 sric&^u ^n^mmt-y^ju a. 4 8 

ml, 10. Ommol) £;&D*.£:^ ^rST* 3 P#fM#L<fc 0 S^^{CgSfa 
^fcT>^X^A^f&£S0*_*:^, ^X^X-^TtttBLfco JStU^^-^L, 
^^T> 7K, &<fctfeS*n&&7KTift#L/to f£& (MgS0 4 ) 
U H btl^M?: y 3 - h y U □ T h ^7 7 - (^tl->-f1^X 




CI 
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3 : 1) fc#U ^t»T»&nfcH#S:^1t>J:0SISilU*l3^* 
(3. 30g, 79%) ^ifeSfttbTffe. 
MA : 1 4 0. 5 - 1 4 2. 0*C. 

IR (ATR) v : 3 0 7 4, 2983, 1722, 1585, 1496, 
1 4 2 7, 1 3 9 6, 1 3 6 9, 1 2 7 5, 1 2 5 7, 1 2 1 5, 1 1 4 2, 
1 0 8 6, 9 5 5, 8 3 5, 7 8 1, 7 5 0, 7 1 2, 6 6 5, 6 0 6, 5 5 9, 
4 6 7 cm- 1 . 

1 H — NMR (400 MHz, CDC1 3 ) (5:1. 28 (9H, s), 
3. 00 (1H, dd, J = 16. 4, 10. 7Hz) , 3. 37 (1H, dd, 
J = 16. 4, 4. 4Hz) , 5. 00 ( 1 H, dd, J = 10. 7, 4. 4 
Hz) , 6. 85 (1H, td, J = 9. 0, 4. 6Hz) , 6. 96- 

7. 03 (1H, m), 7. 19 (1H, ddd, J = 8. 8, 5. 6, 3. 2 
Hz) , 7. 41 (2H, d, J = 8. 3Hz) , 7. 50 (2H, d, J = 

8. 3Hz) . 

MS (m/z) : 4 1 7 (M + + H) . 

HRMS (FAB) : C 19 H 19 C 1 F 2 0 4 S (M + + H) b. LT 

mmm : 4 1 6 . 0 6 6 1 

^MM : 4 1 6 . 0 6 9 0 

Ttmfttirm : C 19 H 19 C 1 F 2 0 4 StLT 

mWaiiM. :C 54. 74%;H 4. 5 9 % ; C 1 8. 50%; 

F 9. 1 1 % ; S 7. 6 9%. 
Hffi'JM :C 5 4. 6 7 % ; H 4 . 5 5 % ; C 1 8.54%; 

F 9. 1 7 % ; S 7.80%. 
mt&M 6 2 : 3- [ (4-^DP7x-;U) -3- (2. 5-y7 
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OH 



CI 

0 , CH*5ViT, 3- [ (4-^D07iZJW 7.)Vt^-)V] -3 - (2, 5- 
y7MD7iZW 7 P Pbf^->m t (3. lOg, 7. 4 3 

mmo 1 ) (Dmtt^Uy (30ml) fepfoZ h U 7)U*amM. (10ml) £ 

Uit^m (2. 29g, 8 5%) ^*ifeti-^^<hLT#^ e 
ftft: 1 5 2. 0- 1 5 3. 0"C. 

I R (ATR) v.: 2 9 5 6, 1707, 1576, 1 496, 1427, 
13 96, 1321, 12 5 5, 1217, 1115, 1086, 1012, 
9 1 4, 8 9 3, 8 2 9, 7 9 5, 7 5 6, 7 0 8, 6 1 9, 5 3 6, 4 5 9 
c m~ 1 . 

1 H — NMR (400MHz, CDC1 3 ) 6:3. 13 (1H, dd, J = 
17. 1, 10. 4Hz) , 3. 53 ( 1 H, dd, J = 17. 1, 4. 6 
Hz) , 5. 02 (1H, dd, J = 10. 4, 4. 6Hz) , 6. 85 ( 1 H, 
td, J = 9. 0, 4. 6Hz), 6. 96-7. 03 ( 1 H, m) , 7. 18 
(1H, ddd, J = 8. 5, 5. 4, 3. 2Hz) , 7. 4 1 (2H, d, J 
= 8. 8Hz) , 7. 55 (2H, d, J=8. 8Hz) . 
MS (m/z) : 3 6 0 (M + ) . 

HRMS (EI) : C 1S H M C 1 F 2 0 4 S (M + ) t. UT 
: 3 6 0 . 0 0 3 5 

mmm : 3 6 0 . 0026 

7G^#HiI : Ci 5 H n ClF 2 0 4 SiLT 
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Slrafl :C 4 9. 9 4%;H 3. 07%;CI 9.83%; 

F 10. 53%; S 8.89%. 
mm\m : C 4 9. 7 4 % ; H 2 . 9 9 % ; C 1 9.88%; 

F 10. 6 3 % ; S 8.98%. 
MffiM 6 3 : 1-/7DD-2 - [1- [ (4-^DD7x^) 7,)V&-)1] - 
5- (*5S^7Jl/frn;iO ^y=$-)V\ ^>if> 



4-^DD^>-tf>7Jl/7^>|[thiJ^A (2 0 5mg, 1. 03 
mmol) M{;2-i'DD^>y;i/^D5h* (13 4a 1, 1. 03 
mmol) ^rv ? ^h^">X^> (5ml) KflDA, 7 CCtCT 6 R#r*m#L£:„ 

U ^^^Mmjg^brcc M^A^XCTgfefUaM* (2 3 lmg) £ 

&V>T, nt>ftfz&&mm (9 2mg) » ###]3T#£>n£4- 
XM-A) -l-^y-Jl^ (9 6mg, 0. 6 3 1 mmo 1 ) *«ktf->7/ 
^fl/>hU-n-^MX$7> (14 8mg, 0. 6 1 4 mm o 1 ) <D V . 

;ux> (iomi) ®m*7)uzi>nm^T2 omr*mmwffiLfz 0 

Sim, S^^rMEEiiliSL^o M^4 J Ey | J^'M7A^P7h^7 7^- 
fdttU : St^X^U (=1 : 1) mtti^QmBit-eito (7 4mg) 

IR(ATR) v : 2 9 3 1, 2873, 1573, 1475, 1442, 
1 3 9 4, 1 3 1 3, 1 2 7 6, 1 1 3 3, 1 0 8 3, 1 0 3 3, 1 0 1 2, 
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9 6 2, 9 0 8, 8 2 9, 7 9 4, 7 4 8, 7 1 3, 6 8 4, 6 2 6, 5 6 8, 
5 1 8, 4 6 4 cm -1 . 

1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 33-1. 52 (2 H, 
m), 1. 79-1. 98 (2H, m), 2. 15-2. 30 ( 1 H, m) , 
2. 5 0- 2. 6 0 (1H, m) , 2. 86 (3H, s) , 2. 94 (2H, t, 
J = 7. 9Hz) , 4. 86 (1H, dd, J = l 1. 0, 3. 9Hz), 
7. 17-7. 29 (3H, m), 7. 29-7. 38 (2H, m), 7. 41 
-7. 50 (2H, m) , 7. 67 ( 1 H, d, J = 7. 8Hz) . 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) <hbT 

mmm : 435. 0258 

MMM : 4 3 5 . 0 2 6 4 
H«)6 4 : 1 -/7DD- 3 - [1- [ (4-^aD7x-;P) 7,)\<*-)V] - 
5- (*^)V7,)V-fo-)V) ^>?-M ^>-£> 




CI 



4 - ^ p p^>if >7^7^f >®?^- h U £ A (219mg, 1. 10 
mmo I) *J;tf3-^DO^>yJ^D$ F (1 42« 1, 1. 03 
mmol) £>>*h*->x^> (5ml) 7 0t:tlT6NFf B »b^. 

U ^^^^>(3T^befe^ (3 0 4mg) £ 

#^T\ t#£>*l£:££*#;fc (9 2mg) , ###J3T"*#£nfc4- (*3MU7. 
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(9 6mg, 0. 6 3 lmmo 1 ) 43«fctf->7V j* 
5 : l/>h l J-n-'/WX*7> (148mg, 0. 6 14mmol) (DhJl/ 

x> (lomi) mm&7)i<3>&®m t T2 ommmmmffivtzo MSTi&au 

ttU (=2:3) «ffi«KJ: OWIEYb^* (5 lmg) & 

IR(ATR) v : 3 0 8 9, 3023, 1573, 1475, 1394, 
1 2 7 8, 1 1 9 5, 1 1 3 9, 1 0 8 1, 1 0 1 2, 9 6 2, 8 8 5, 8 2 9, 
8 0 4, 7 5 0, 6 9 4, 6 2 6, 5 7 8, 5 3 0, 4 6 2 cm" 1 . 
1 H-NMR(400MHz, CDC1 3 ) 6:1. 32-1. 50 (2 H, 
m) , 1. 7 9 - 1 9 7 (2H, m) , 2 . 0 9 - 2. 2 2 ( 1 H, m) , 
2. 40-2. 52 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
( 2 H, m) , 3. 98 (1H, dd, J = 1 1 . 2, 3. 9Hz), 6. 96 
(1H, d, J = 7. 6Hz) , 7. 10 ( 1 H, s) , 7. 20 ( 1 H, t, 
J = 7. 6Hz), 7. 28-7. 32 (1H, m), 7. 35-7. 47 
(4H, m) . 
MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C 18 H 21 0 4 C 1 2 S 2 (M + + H) tLT 

mmm : 4 3 5 . 0258 
mmm .-435.0240 

6 5 : l-gOD-4- [1- [ (4-/?DD7i-Jb) X;i/7ts-;U] - 
5- Oig2kZJ^i^2k) ^y^-M ^>-ti> 
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CI 



4 - 2 p o ^ >-£ > X ;U 7 4 >m -t V U C A ( 2 1 1 m g , 1. 0 6 
ramol) *itf4-^DD^>^^D5F (2 18mg, 1. 06 
mmol) h*->x^> (5ml) tdinA, 7 0TCCT6OT^Uc. 

SiS^T^^ 8J*£rttffi»*BL&. giaEKIfSfcX^l^fln*., 
L/ 3*8c£«ffi»KUfc. «ttS^*1t>KTife?*Le6*&* (2 7 4mg) £ 

»&nfcfifet&5fc (drag) , ##0!l3T#£ftfc4- (*3^x 
;i/*x;W) -1-7^/-;!, (6 3mg, 0. 4 14mmol) feck^yT;^ 
hU -n-:/3Ml/*X*^> (9 7mg, 0. 4 0 3 mmo 1 ) <D h;i/X 
> (10ml) M$7;^'>Hi^T2 0^WJP^»j5iEbfc. 

: P&X3MP (=2 : 3) jtffig&cfc Difift^tl (3 7mg) ^Hfetft 

I R (ATR) v : 2 9 3 1, 2871, 1581, 1492, 1475, 
1411, 1394, 1276, 1139, 1085, 10 12, 962, 
9 0 8, 8 2 7, 7 5 2, 7 1 3, 6 6 1, 6 2 0, 5 6 6, 5 1 8, 4 7 0 
cm -1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 35-1. 51 (2H, 
m), 1. 75-1. 98 (2H, m), 2. 05-2. 25 ( 1 H, m) , 
2. 42-2. 5 5 (1H, m) , 2. 84-3. 10 (2H, m), 2. 87 
(3H, s), 3. 99 (1H, d d, J = 1 1. 0. 3. 9Hz), 6. 99 
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- 7 . 10 ( 2 H, m) . 7 . 20-7. 3 5. ( 2 H, m) , 7. 3 5- 

7. 5 5 (4H, m) . 

MS (m/z) : 4 3 5 (M + + H) . 

HRMS (FAB) : C l8 H 21 0 4 C 1 2 S 2 (M + + H) tLX 
gfgKS : 4 3 5 . 0 2 5 8 

mmm. : 4 3 5 . 0240 

nmm 6 6 : l- [l- [(4-^DD7i^) TJUzfr-;!/] -5- 



4-^DD^>f >X^7^>ithU^A (183mg, 0. 921 
mrao 1) ^cti;i-7Dt/W7^1/> (2 0 4rag, 0. 921 
mmo 1 ) h+yl^> (10ml) KflDA, 7 0*CfCT6P#Pa1J£#b£:. 

U M^^WXCT^LSM* (17 5mg) £ 

^^.n/cafe^* (9 3mg) % ##^i3-e#e>nfc4- 

-1-7*^;-^ (9 2mg, 0. 6 0 4mmo 1) ^tf->7// 
?l/>h l J-n-7*W7;^7> (142mg, 0. 5 8 9 mmo 1 ) <D bJU 

x> domi) ®m&7)H>mmn.Ti smmmmmisiz. MtT^s 

ttU ^\^-y-> : mmJL^)\, (=1:1) D1ifBft^£S£@#: 
(8 Omg) tLTUfc. 
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IR(ATR) v : 2 9 2 9, 2869, 1577, 1511, 1475, 
1 3 9 4, 1 3 0 1. 1 2 7 6, 1 1 3 7, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 6, 8 6 3, 8 0 8, 7 6 3, 7 0 9, 6 4 0, 6 2 2, 5 7 4, 5 3 2, 
4 5 7 cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) <5 : 1 . 35-1. 55 (2 H, 
m) 1. 77-1. 95 (2H, m), 2. 2 9- 2. 46 (1 H, m) , 
2. 62-2. 77 ( 1 H, m) , 2. 8 0 (3 H, s), 2. 83-3. 00 
(2H, m) , 5. 07 ( 1 H, dd, J = 10. 9, 4. 0Hz) , 7. 10 
(2H, d, J =8. 3Hz), 7. 22-7. 48 (4H, m), 7. 51 
(1H, t, J = 7. 7Hz) , 7. 59 ( 1 H, d, J = 8. 6Hz), 
7. 67 (1H, d, 3 = 7. 3Hz) , 7. 78 ( 1 H, d, J = 8. 1 
Hz) , 7. 8 3 (1H, d, J =8. 3Hz) . 
MS (m/z) : 4 5 1 (M + + H) . 

HRMS (FAB) : C 22 H 24 0 4 C 1 S 2 (M + + H) tbT 
Straffi : 4 5 1 . 0 8 0 5 

mmm : 4 5 1 . o 8 1 6 

^ti&m 6 7 : 2- [1- [ (4-^OD7x^) XJUfc-JU] -5- {*^)l> 



4-^DD^>f>XJl'7^>lth l JCA (2llmg, 1. 06 
mmo 1) *J;tf2-ro^^W7^l/> (2 3 5mg, 1. 0 6 
mmol) £^*H^->x^> (5ml) KflQx., 7 0 "CtlT 5 mr$mWLfz 0 
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u %m&ffij£m$feisfz 9 f%m&^*-y->izT&cftL&&M3z oomg) 

tZo 

#^T, n*>tltz&&m* (6 0mg) , ##0IJ3Tt#e>ft£:4- {*=3-)V7s 
)\,^-)V> - 1 (5 9mg, 0. 3 8 8mmo 1 ) £s<£t^>7V;< 

^U>h'J-n-^;U^X5jN^> (9 lmg, 0. 3 7 9mmo 1 ) CD h;|/X 
> (1 0ml) M&7Jl/^>SitT2 l^r«^M}%!^c 0 tfi^T^, 

> : I£&X^;i/ (=2 : 3) ^ttig&ck K) mZi\:&M%:&&®te (6 2 

mg) tvxmrzo 

14^: 146. 0-147. 0*0. 

I R (ATR) v : 2 9 3 1, 2861, 1581, 1508, 1 473, 
14 57, 1392, 1359, 1309, 1274, 1191, 1147, 
1 1 2 6, 1 0 8 1, 1 0 1 0, 9 6 8, 9 0 2, 8 6 9, 8 1 9, 7 5 2, 
734, 703, 646, 624, 566, 522, 472, 453cm" 1 . 
1 H — NM R (4 0 OMH z, CDC1 3 ) 5:1. 34-1. 51 (2H, 
m), 1. 78-1. 99 ( 2 H, m) , 2. 25-2. 40 ( 1 H, m) , 
2. 50-2. 62 (1H, m), 2. 84 (3H, s), 2. 89-3. 03 
( 2 H, m) , 4. 19 (1H, dd, J = 1 1 . 2, 3. 9Hz), 7. 18 
-7. 36 (4H, m) , 7. 39-7. 61 (4H, m) , 7. 69- 
7. 9 0 (3H, m) . 
MS (m/z) : 4 5 1 (M + + H) . 
ytMfttir : C 22 H 23 C 1 O 4 S 2 £ LT 

jgfraM :C 5 8. 5 9 % ; H 5 . 1 4 % ; C 1 7.86%; 
S 1 4. 2 2%. 
: C 5 8. 4 6%;H 5 . 0 3 % ; C 1 7.94%; 
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S 14.33%. 

3kffiM 6 8 : 2 □□- 1 - [1- i(4-^DD7x^) ZJk^^M Z 



4 - >7 □ □^>if>X;P7^ >m^- K U £ A (197mg, 0. 992 
mmo 1 ) *5J:DC2 - ^DP - 4 - 7;U^"D^>>?;U7*D5 K (2 2 2mg, 
0. 9 9 2mmol) h^X^ > (5ml) KflB*., 70*C»CT6H#M 

(2 2 5mg) £f#fco 

t# 6 (6 1mg). ##^J3T^e>nrc4- 

;1/jJnX;U) - 1 (5 9mg, 0. 3 9 4mmo 1 ) *5<fctf->7V * 

fl/>hU-n-^M7*7> (9 3mg, 0. 3 8 4mmo 1) ©h;H 
> (1 0ml) M^7;^*>#HIT1 5BfP B TO?fcit8itLfc. M**t?J*SI«, 

^\*t>-> : Kiif^ (=1:1) m&n<kvmtzitGm*&&mfc o 8 

mg) i: UTUfc. 

M^i: 1 2 4. 0- 1 2 5. 0*C. 

IR (ATR) v : 2 9 6 9, 2933, 1604, 1575, 1492, 
1 4 7 5, 1 4 6 1, 1 3 9 6, 1 3 1 5, 1 2 7 6, 1 2 3 0, 1 1 3 0. 
1 0 8 5, 1 0 4 9, 1 0 1 4, 9 7 3, 9 0 2, 8 5 0, 8 2 3, 7 8 2, 
7 4 8, 6 5 9, 6 3 0, 5 8 8, 5 4 9, 5 0 1, 4 5 7 cm" 1 . 
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'H-NMR (400 MHz, CDC1 3 ) 6:1. 30-1. 50 (2H, 
m) , 1. 79-1. 98 (2H. m) . 2. 10-2. 2 5 ( 1 H. m) . 
2. 4 8- 2. 6 0 (1H, m) , 2. 87 (3H, s) , 2. 95 (2H, t. 
J = 7 . 7 H z ) , 4. 79 ( 1 H, dd, J = 1 1 . 1 , 4. 0Hz), 
6. 98 (1H, dd, J = 8. 3, 2. 7Hz), 7. 05-7. 15 (1H, 
m) , 7. 38 (2H, d, J=8. 3Hz) , 7. 48 (2H, d, J = 
8. 5Hz), 7. 60-7. 7 0 ( 1 H. m) . 
MS (m/z) : 4 5 3 (M + + H) . 
7C*##f : C 18 H 19 Cl 2 F0 4 S 2 tlT 

SSfefi : C 47. 6 9% ;H 4. 22%;C1 15. 64%; 

F 4. 19%; S 14.55%. 
Hfi'Jd :C 47. 44%;H 4. 20%;C1 15. 37%; 

F 4. 0 7 % ; S 14.3 3%. 
^M#J 6 9 : 1, 2-v^DP-4- [1- [(4-9uu7x.-)\,) 

-5- (;*^;utji^x;p) (\>±j\a ^>-tr> 



CI 




CI 



4-^DO^>t">7^7^>l!th l J[)A ( 2 0 8 mg, 1. 05 
mmo 1 ) *5«fctf 3, 4-^dd^>^d5 H (2 5 1mg, 1. 0 5 
mmol) £^j*h*vX^> (5ml) fcflo*, 7 0 < C{'T 6 P*W«#Lfc. 

U 5ffi^MffiiiLt ^S^:^+1t>{cT^Lefe^* (2 7 0mg) £ 
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^^t, m<bntz&&m3fc (6 6m g ) , ##^j3Ti#e>n^4- c^^ut. 

- 1 -~J9J— )V (6 2mg, 0. 4 0 7mmo 1) ^ctl/yjy/ 
fl/>h'J-n-^^$7> (9 6mg, 0. 3 9 7 mm o 1 ) <D hJUX. 

> (iomi) mm%7 )\s3>mm%.Ti 5 mmmmmmisfzo m^n-^m^ 

^\^-t>-> : m&X.^)l> (=2 : 3) igffig&i: <0 lff2>(fc£^£ (7 0 

mg) tvxntco 

ffli& : 1 4 3. 0-144. 0t. 

IR(ATR) v : 2 9 2 9, 2865, 1573, 1459, 1392, 
1365, 1317, 1299, 1276, 1186, 1145, 1079, 
1 0 3 1, 1 0 1 0, 9 7 5, 9 0 0, 8 2 3, 7 4 8, 7 0 9, 6 5 5, 
626, 588, 563, 518, 474, 439cm" 1 . 
1 H — NMR (4 0 0 MHz , CDC 1 3 ) 0:1. 32-1. 49 (2 H, 
m), 1. 79-1. 96 (2H, m), 2. 05-2. 19 ( 1 H, m) , 
2. 3 9- 2. 5 0 (1H, m) , 2. 88 (3H, s) , 2. 90-3. 00 
(2H, m) 3. 97 (1H, dd, J = l 1. 2, 3. 9Hz), 6. 94 
(1H, dd, J = 8. 3, 2. 2Hz) , 7. 21 (1H, d, J = 2. 0 
Hz) , 7. 36 (1H, d, J = 8. 3Hz) , 7. 43 (2H, d, J = 
8. 3Hz), 7. 4 9 (2H, d, J = 8. 6Hz). 
MS (m/z) : 4 6 9 (M + + H) . 
7tmfttfr :C 18 H 19 C 1 3 0 4 S 2 £LT 

mmm : C 4 6. 0 2 % ; H 4. 08%;C1 22.64%; 

S 13.65%. 
Hffi'Jffi :C 4 5. 9 2%;H 4. 06%;C1 22.35%; 

S 13.59%. 

mmm 7 O : 2 - [ 1 - [ {4-2nny^=jU) TJVjb^M -5- Oj±2k 
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CI 



4 - :7 D D^>-tf>7,;U^^ h 'J ( 2 0 0mg, 1. 01 

mm o 1 ) , 2 - ^ a d ^ tf U v >&^1& ( 1 6 6 m g , 1. 01 
mmo 1 ) &&zmWL% »J£A (1 98mg, 2. 0 2mmo 1 ) £n 
-)l> (5ml) Kin*, 7 0tCT5^1J$L/fe o £iB£T#£P&* &&&& 

3 : 1) (1 2 3mg) 

#C^T\ #e»n^:@ft: (4 9mg) , ###J 3 £ nfe 4 - U^TJU* 

(5 7mg, 0. 3 7 4mmo 1) fei^/T/^^I/ 
>h'J-n-^MX*7> (8 8mg, 0.3 6 6 mm o 1 ) <Dh)lX.> 

domi) mm&7)iszf>mmm.T2ami]Qmwmi<fz t , mm^-c^m^ k 
*?y-)i •. m\L*?-vy (=1 : 50) m\tiU&K>mzitt>m*&&mw- 

(4 Omg) tLxnrz. 

M : 140. 0-141. Ot:. 

IR(ATR) i/ : 3 0 1 2, 2948, 15 8 7, 1471, 1436, 
1392, 1321, 1290, 1263, 1 1 9 7, 1 1 4 9, 1089, 
1006, 960, 825, 750, 703, 624, 565, 528, 499, 

4 7 4, 4 1 0 c m' 1 . 

1 H — NM R (400MHz, CDC1 3 ) 5:1. 30-1. 52 (2H, 
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m), 1. 79-1. 99 ( 2 H. m) , 2 . 29-2. 49 (2H, m) , 
2. 86 (3H, s) , 2. 93 (2H, t, J = 6. 8Hz) , 4. 33 
(1H, dd, J-ll. 0, 4. 2Hz) , 7. 2 0- 7. 3 0 ( 1 H, m) , 
7. 32-7. 52 (5H, m) , 7. 67-7. 7 8 .( 1 H, m) , 8. 40 
(1H, d, J =4. 9Hz) . 

MS (m/z) : 4 0 2 (M + + H) . 

Ttmfttir : C l7 H 20 NC 1 0 4 S 2 £.bT 

mmm : C 5 0. 8 0 % ; H 5 . 0 2 % ; N 3.48%; 
CI 8. 82%; S 15.96%. 
:C 50. 67%;H 4. 94%;N 3. 53%; 

CI 8. 7 2 % ; S 15.90%. 
7 1 : 1, 4-y^DD-2- [1- [ (A - ^7 uuy TJUfrX 
;i/3 - 5- (^^MZ^)-^>5 : J|/] ^>-tf> 

.c. 




Q | — j-' -^-^ ^ S- 

o=s=o 0 




CI 



4 □ D^>if >7.;U7>< >K^- h U £A (38mg, 0. 192 
mmol)43ct^2, 5 -v^PD^>y>7a5 K (4 6mg, 0. 192 
mmol) Srv^h^X^ (5ml) fdflDA, 7 0 'CtCT 2 4«HHWii*Ufc, 

x^mW^MJBEMJffiLfc. ^t,tlfeS26Sh;UX> (5ml) KjgflPU ## 

fS3T»sn&4- (*^;ux;u*x;u) - (58mg, 
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0. 3 8 lmmo 1 ) ;fc=t;Z> % >7/ /^l/> h U - n -^;U*X*^> (8 9 
mg, 0. 3 7 0mmol) SrflDA, 7J^>fi^T 2 3 BfPaTO^MU/co 

^57-f-C#l, (=1:1) «Fffi»«k?)«iB^« 

(3 2mg, 35%) ^ifiMDiUTifc, 

IR(ATR) v : 2 9 3 3, 2869, 1581, 1465, 1394, 
1 3 1 3, 1 2 7 8, 1 1 9 1, 1 1 3 3, 1 0 8 3, 1 0 3 9, 1 0 1 2, 
9 6 2, 8 8 7, 8 2 1, 7 5 2, 7 1 3, 6 3 0, 5 8 8, 5 3 2, 4 6 4 
c m~ 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:1. 33-1. 50 (2 H, 
m) , 1 . 8 0- 1. 9 6 ( 2 H, m) , 2 . 09-2. 21 ( 1 H, m) , 
2. 48-2. 59 (1H, m), 2. 88 (3H, s), 2. 90-2. 99 
(2H, t, J = 1 1. 0, 4. 2Hz), 4. 79 (1H, dd, J = 
11. 0, 4. 2 Hz) , 7. 15 (1H, d, J = 8. 6Hz) , 7. 20 
-7. 29 (1H, m), 7. 34-7. 40 (2H, m), 7. 46- 
7. 52 (2H, m) , 7. 63 ( 1 H, d, J = 2. 5Hz) . 
MS (m/z) : 4 6 9, 4 7 1 (M + + H) . 
HRMS (FAB) : C 18 H 20 O 4 C 1 3 S 2 (M + + H) t. IT 
mm®. : 4 6 8 . 9 8 6 9 

mmm : 4 6 8. 9907 

H»J 7 2 : 1- [1- [ (4-^PQ7i-^) XjMvgJk] -5- 

Tjlfc^ji) ^>^;p] -3, 5 - v7;M-D^>-tf> 
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F 




CI 



4-^DD^>t*>X;i/7^>lthUOA (49mg, 0. 247 
mmol)*W3, 5-y7MD^>^D$ H (3 2 n 1, 0. 247 
mmol) h^5>X^> (5m 1 ) tC»P^_, 7 0*CKT 2 4P#W«#L&. 

x;u»taiBSr«EEawsi/fe. »&nfcgias£Hux> (5m n ## 

013T*#£ttfc4 - (;*^>x;i^x;u) -i-y^y-;u (5 8mg, 
0. 3 8 lmmo 1) ^ t t^y7//5 1 l/>h l J-n-^MX*7> (8 9 
mg, 0. 3 7 0mmol) *1)U7i, 7;Hf>f?ffl^T2 3^MiMiffiL&. 

^77^h:#l, ^\++f-> : s^x^;u (= 1 : i) »mgp«fct)Sffi<t;^& 

am(3 9mg, 3 6%) £l/T»Jfc. 
It£ : 1 2 6. 0-127. O'C. 

I R (ATR) v : 2 9 4 0, 1623, 1596, 1463, 1392, 
1 3 4 4, 1 3 1 9, 1 2 7 0, 1 2 4 3, 1 2 0 3, 1 1 4 5, 1 1 1 8, 
1081, 1010, 987,952, 863, 823, 752. 707, 
6 8 0, 6 2 4, 5 3 9, 5 0 1, 4 7 8, 4 4 9 cm" 1 . 
'H-NMR (400MHz, CDC1 3 ) 6:1. 35-1. 62 (2H, 
m), 1. 78-1. 9 9 (2H, m) , 2. 05-2. 1 9 ( 1 H, m) . 
2. 39-2. 51 (1H, m), 2. 88 (3H, s), 2. 90-3. 05 
(2H, m), 3. 98 (1H, dd, J = 10. 9, 4. 0Hz), 6. 62 
-6. 75 (2H, m), 6. 75-6. 85 (1 H, m), 7. 3 8- 
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7. 5 8 (4H, m) . 

MS (m/z) : 4 3 6 (M + + H) . 

Ttmfttir : C 18 H 19 F 2 0 4 S 2 <hLT 

mmm : C 49. 4 8 %;H 4. 38%; CI 8. 11%; 

F 8. 70%; S 14.68%. 
H$JM :C 49. 45%;H 4. 33%;C1 8. 10%; 

F 8. 8 8% ; S 14.6 9%. 
MMM 7 3 : 3- [1- [ (4-^PD7x^) TJUfr-;!/! -5- (*?-)V 



4 - 2 P D^>-fe? >X)V7 4 h U ( 2 0 7 mg, 1. 04 

mm o 1-) , 3 - £ o n * ^;Hf U ^>*SB&ifi (17lmg, 1. 04 
mmo 1 ) 43«fctfgflg#l)^A (2 0 4mg, 2. 08mmol) $n-^; 
-;U (5ml) \zH\\X, 7 0t?lCT5l$r.lH!S#Lfc. M*T?&331«, 

^y | J*yM7A^DTh^77^-l:#L, ^\+it> : BflKx^;u (= 
2:3) $?tB£B«fc D fift®^ (9 8mg) 

»e>nfc®# (2 9mg) . 3 Tt#e>nfc 4- 

XJlO - 1 -Z/^y— )V ( 1 0 2mg, 0. 6 7 Ommo 1 ) &£tf>s7 S 
l/>h'J-n-^MX^7> (1 5 6mg, 0. 6 5 0mmol) ©hJH 
> (1 0ml) »fS*7;U=f>»ffl^T2BraiDSftJtfltLfc. iiatt^t. 




CI 
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-)V:mt^vy (=1:50) ®&M£<ommit&M (3 8m g ) 

I R (ATR) v : 2 9 2 9, 2873, 1575,1477, 1425, 
1 3 9 4, 1 2 7 6, 1 1 7 8, 1 1 3 2, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 2 3, 7 5 7, 7 1 1, 6 5 1, 6 2 2, 5 6 3, 5 1 8, 4 5 8 
cm" 1 . 

'H-NMR (40 0MHz, CDC1 3 ) 5:1. 3 5 - 1. 5 2 (2 H, 
m), 1. 80-1. 99 (2H, m), 2. 13-2. 26 ( 1 H, m) , 
2. 49-2. 59 (1H, m) , 2. 88 (3H, s), 2. 90-2. 99 
(2H, m), 4. 05 (1H, dd, J = 11. 1, 4. 0Hz), 7. 30 
(1H, dd, J = 7. 8, 4. 9Hz) , 7. 3 8- 7. 4 8 (4H, m) , 
7. 64 (1H, dt, J = 8. 1, 2. OHz) , 8. 16 ( 1 H, d, J = 
2. OHz) , 8. 57 (1H, dd, J=4. 8, 1. 6Hz) . 
MS (m/z ) : 4 0 2 (M + + H) . 

HRMS (FAB) : C 17 H 21 0 4 NC 1 S 2 (M + + H) t. IT 

mmm. : 4 0 2 . 0 6 0 1 

HaiJM : 4 0 2 . 0 5 9 6 

m mm 1 4 : 4- [1- [ (4-^dd7i^) 7,)i*-)v\ -5- (*^;u 
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CI 



4-^DD^>t'>X;i/7^>ith'J^A (2 0 7mg, 1. 04 
mmo 1 ) , 3 -2 D □*^;Uh°U i?>m.mm ( 1 7 1 mg, 1 . 04 
mmo 1 ) ^cfctfBfflfc&'JtfA (2 0 4mg, 2. 0 8mraol) ^u-^y 
-JU (5ml) fCiJP^., 7 0t:(CT5B#P B 1jt^LfCo igJ££M 

^yU*y^7A^D7h^77^-II#L/ ( / \^-tt> : ^X^;U (= 
2:3) mtH^DB^mW (1 1 7mg) 

SfcUT, f#£>nfc@# (5 2mg) , #%0H3T?»'Snfc4- (*^7JP* 
x;W (90mg, 0. 5 9 2mmo 1) fci^yj/^fl/ 

>hU-n-7*^*7*5> (UOmg, 0. 5 8 2mmol) OhJH> 

(iomi) mm*7)\,zf>nmm.T2BmmmffiVfzo m^z-cmm* k 
fcm&mi£m%$i<fzo mmz 1 neb*/ x* s-)v&mz-m£Mf&vr£&. mm 

)V:mt^J-U> (=1 : 5 0) »W8IU:0£8Sft£i|&£G6B# (6 2mg) 
g!6 : 181. 0-182. Ot:. 

I R (AT R) v : 2 9 4 2, 2863, 1590, 146 7, 1415, 
1 3 1 1, 1272, 1241. 1201, 11 4 7, 1085, 1002, 
9 6 0, 9 0 8, 8 3 1, 7 5 5, 7 0 3, 6 3 2, 5 6 8, 5 3 0, 4 7 6, 
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4 5 3 cm -1 . 

1 H — NM R (4 0 OMH z , CDC 1 3 ) <5 : 1 . 30-1. 53 (2H, 
m) , 1. 76-1. 99 ( 2 H, m) , 2. 10-2. 25 ( 1 H, m) . 
2. 40-2. 57 (1H, m), 2. 88 (3H, s) , 2. 90-3. 02 
(2H, m) , 4. 00 (1H, dd, J = l 1. 1, 4. 0Hz), 6. 95 
-7. 09 (2H, m) , 7. 3 2 - 7. 5 5 (4H, m) , 8. 43- 
8. 6 0 (2H, m) . 
MS (m/z) : 4 0 2 (M + + H) . 
Ttmfttit : C 17 H 20 NC 1 0 4 S 2 ch L-T 
mmm. : C 5 0. 8 0%;H 5 . 0 2 % ; N 3.48%; 
CI 8. 82%; S 15.96%. 
:C 50. 70%;H 4. 93%;N 3. 55%; 
CI 8. 10%; S 15. 83%. 
MMM 7 5 : 2- [1- [ (4 -0 DD7iZJ^) XJ^-Jl] -5- (*5=-;P 




CI 



4 -^PD^>if>X;U^W >m-r h U (196mg, 0. 987 
mm o 1 ) , 2 - £ □ D * ^;U^ 7 U >J^^^ (21 lmg, 0. 987 
mmo 1) i3«k^S*'J^A (19 4mg, 1. 97mmol) 5n-^7 

(5mi) 7 ox:\zT5mmmworzo M^-ciamst mm&m 
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1 : 1) m&&£0&&mifc (9 7mg) 
fc^X\ n^titzMW (4 2mg) > #%0!l3Tf#Sftfc4- U^UTJW* 
- 1 (1 0 4mg, 0. 6 8 4mmol) ^>7;^? 

k>hU-n-^J^*7> (16 0mg, 0. 6 6 6mmo 1) ©hJI^X 
> (10ml) «£7;i/=r>f?B^T2 BTO^3tMLfc. ^®£T#£fl&, 
KJfaift L fc o gift £ > U ft ¥ )Vft =7 A Z p t h y 7 7 -r - left L 

^*-fr> : BI»X?-;U (=1:3) ^ttS^«t O^IBfb^ (4 9mg) ZM&m 

IR(ATR) v : 2 9 3 1, 2869, 1596, 1581, 1504, 
1 4 6 3, 1 4 2 8, 1 3 9 4, 1 2 9 7, 1 2 7 8, 1 1 3 3, 1 0 8 3, 
1 0 1 2, 9 6 0, 8 7 5, 8 2 9, 7 5 5, 7 0 5, 6 6 3, 6 2 4, 5 6 8, 
5 1 6, 4 5 7 cm' 1 . 

'H-NMR (400 MHz, CDC 1 3 ) 6:1. 30-1. 60 (2 H, 
m), 1. 79-1. 95 (2H, m), 2. 40-2. 50 (2H, m), 
2. 83 (3H, s) , 2. 91 (2H, t, J = 7. 2Hz) , 4. 52 
(1H, dd, J = 9. 9, 5. 3Hz), 7. 28-7. 32 (2H, m), 
7. 39-7. 46 (2H, m), 7. 55-7. 61 (2H, m), 7. 67 
-7. 7 3 (1H, m) , 7. 77-7. 87 (2H. m), 8. 19 (1H, 
d, J = 8. 6Hz) . 
MS (m/z) : 4 5 2 (M + + H) . 

HRMS (FAB) : C 21 H 23 0 4 NC 1 S 2 (M + + H) t. LT 
SUM : 4 5 2 . 0 7 5 7 
H$JM : 4 5 2. 0 7 4 4 

7 6 : 4- [l- (4-^Da7x-J^M-^) -5- (2j£jkX2k 
s^yjjM -1, 2-^7MD^>-g> 
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F 



F 




o=s=o 




4 - Z P D^>-tf>7.;U7w >mi~ b U ?A (45mg, 0. 227 
mmo l ) &cJ;t>'3, 4-y7^tD^>y;i/yn5 h' (2 9wl, 0. 22 7 
mmo l) £>>*>*->X^> (5ml) 7 0 t:tCT 2 4Bf Kit #Lfco 

St, #%^J3Tt#e>n^4- U^-;ut;;p^x;1/) (7 lmg, 

0. 4 5 4mmo l) 43ck^vT / ^ U- > h U - n - 7^*7. * 5 > 
(HOrag, 0. 4 5 4mraol) Oh;PX> (5ml) JSjft*7M>^l 
MT\ 1 6B#TO^MdStb/c. &i&£T?&2|]|£, #%^J3Tt#en/c4- (^^ 
;U7.Jl/^x;i/) - 1 (7 lmg, 0. 4 5 4mmo 1 ) &&Zfi/7 
l/>h l J-n-7'fjl/*X*7> (1 1 Omg, 0. 4 54ramol) 5 

jo*. s&k7;hj>£h&t, 2 2B#TO^M^ufe. ^a^T^am 

u : wkx^;u (=2 : 3) mthm&onrzftw&ffimmf&L, 
K&m (i2mg, 12%) *&&mwthxmtz. n^titzMW^^>- 

Mjft : 122-124 "C. 

I R (AT R) v : 2 9 4 0, 2 8 7 3, 1 6 1 0, 1 5 7 5, 1 5 1 9, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 6 8, 1 2 0 5, 
1145, 1126, 1 0 83, 1012, 962, 877, 819, 765, 
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7 5 4, 7 0 7, 6 3 2, 5 9 2, 5 4 9, 5 2 6, 5 1 4, 5 0 7, 4 8 4, 
4 5 1, 4 0 4 cm" 1 . 

1 H — NM R (4 0 0MHz, CDC1 3 ) 5: 1. 3 2 - 1. 5 0 (2 H, 
m) , 1. 7 9 - 1. 9 7 (2H, m) , 2. 03-2. 18 ( 1 H, m) , 
2. 40-2. 50 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m), 3. 98 (1H, dd, J = ll. 0, 3. 9Hz), 6. 77 
-6. 81 (1H, m) , 6. 99-7. 10 (2H, m), 7. 38- 
7. 5 3 (4H, m) . 
MS (m/z) : 4 3 7 (M + + H) . 

HRMS (FAB) : C 18 H 20 O 4 C 1 F 2 S 2 (M + + H) b. LT 

mmm : 4 3 7. 0 4 6 0 
mmm : 4 3 7 . 0494 

7 7 : 1- [1- (4-^Dn7xzMM-^) -5- (*?-)l7.)V 
t$s-)\,) ^y^ju] -2, z-vv^u^yMy 
F 



4-^DD^>f>XJl/7^>ithiJ^A (45mg, 0. 227 
mmol)&cfc^2, 3 )V3rw<>i?)lz?U5. K (2 9 # 1 , 0. 227 
mmol) £v*H^:>x^> (5ml) 7 0 "C^T 2 4 P#P B TO£Lfc„ 

#^J3Tf#t.nfc4- (^Jl^l^x;!/) (7 1mg, 




CI 
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0. 4 5 4mmo 1) ^i^vTy >f h U - n - -J^Jlftx * z> > 
(llOmg, 0. 4 5 4mmo 1) ©hto (10ml) »jKS7M>» 

h&t, 1 5mmtiQmmffiVfz 0 mi^r-i^mm, Kj^m^m&m^Lfzo mm. 
^*v>®&m<k<omtcftm&ffij£mmb, mm<t&w (3 7m g , 37%) £ 

: 141-143 r. 
IR(ATR) v: 2 9 4 8, 2867, 1625, 1575, 1484, 
1 3 9 6, 1 3 1 7, 1 2 7 2, 1 2 3 0, 1 1 9 9, 1 1 4 9, 1 1 2 4, 
1 0 8 5, 1 0 1 2, 9 6 6, 9 3 5, 8 9 4, 8 0 8, 7 6 1, 7 1 7, 
6 5 9, 6 2 8, 5 8 4, 5 4 7, 5 1 8, 4 7 2, 4 4 3 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 5: 1. 3 7 - 1. 6 0 (2H, 
m), 1. 81-1. 96 ( 2 H, m) , 2. 11-2. 25 ( 1 H, m) , 
2. 4 5- 2. 5 7 (1 H, m) , 2. 88 (3H, s) , 2. 96 (2H, t, 
J = 7. 9Hz) , 4. 53 (1H, d d , J = ll. 1, 4. OHz), 
7. 10-7. 19 (2H, m), 7. 22-7. 33 ( 1 H, m) , 7. 39 
-7. 44 (2H, m), 7. 49-7. 54 (2H, m). 
MS (m/z) : 4 3 7 (M + + H) . 
7c3fc##f : C 18 H 19 C 1 F 2 0 4 S 2 <£LT 

mmm : C 49. 48%;H 4. 3 8%; CI 8. 11%; 

F 8. 70%; S 14.68%. 
£8MI :C 49. 38%;H 4. 34%;C1 8. 13%; 

F 8. 6 0% ; S 14.56%. 
$mm 7 8 : l-^OD-3- [1- (4-^70nyx.~AXJ^~Jl) -5- 
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CI 

^/S^ 



0=S=0 




CI 



4 - £ P a^>ii>XJly 4 >m-T b U ^ A (45mg, 0. 227 
mmo 1 ) 43ct^3-^OD - 2 - 7;U^"0^>>5;1/7'd 5 K (5 lmg, 
0. 2 2 7mmo 1) S:y/h + yX^> (5ml) l:Jox., 7 Ot^CT 2 4P# 

nfc»Kggi?i» #%#J3Tt#£*i£:4- (ji^yui/*— ;w - 1 

(7 lmg, 0. 4 5 4mmo 1) 43<tZ>'v7/p<5 1 U>NU-n-^;i/7fN7; 
tf^> (llOmg, 0. 45 4 mmo 1 ) <D bJl/X> (5ml) fef&&7)Vzi 

fe4- - (7img, 0. 454 

mmo 1 ) 43eka^>7/*^U>hU-n-:/^;i/7ftX*^> (l 1 Omg, 
0. 4 5 4mmol) 2 ZlZT)lzI>nmm.T. 12. 5 l^flOg&ilSit 

^A^o-7h^^^^-{c:#L, : mmx^-j^ (=1 : i) ^m^=to 

&fc#M£«JBE»*8U €R85^b'&<te (42mg, 4 1%) LT»Jfc. 

: 131-132 t:. 
I R (ATR) v : 3 0 3 8, 2938, 1579, 1459, 1392, 
1 3 1 3, 1 2 8 6, 1 2 3 4, 1 1 5 1, 1 1 2 0, 1 0 8 5, 1 0 1 0, 
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9 6 6, 9 1 4, 8 1 1. 7 5 0, 7 1 9, 6 7 1, 6 2 0, 5 8 4, 5 2 2, 
4 5 8 cm" 1 . 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1. 33-1. 60 (2 H, 
m), 1. 80-1. 98 ( 2 H, m) , 2. 11-2. 25 ( 1 H, m) , 
2. 4 2-2. 5 6 (1H, m) , 2. 88 (3H, s) , 2. 96 (2H, t, 
J = 7. 9Hz) , 4. 53 (1H, d d , J = ll. 1, 4. 3Hz), 
7. 11-7. 2 0 (1H, m) , 7. 3 3-7. 4 6 (4H, m) , 7. 4 6 
- 7. 5 6 (2H, m) . 
MS (m/z) : 4 5 3 (M + + H) . 
TtMfttir : C 18 H 19 C 1 2 F0 4 S 2 £LT 

SISiM : C 47. 6 9%;H 4 . 2 2 % ; C 1 15.64%; 

F 4. 19%; S 14.15%. 
H$M :C 47. 40%;H 4. 18%;Cl 15. 42%; 

F 4. 1 6% ; S 14. 0 8%. 
7 9 : 4 -ff DP- 2 - [1- (4-^PP^j:n;i/7 > ;U^:^;U) -5- 



4 OD^>ii>7.;U7^ >^^~ h U r>A (45mg, 0. 227 
mmol) &&X$2-y'u^*=f-)\>-A->?uu-\-'7)^u^y J e.y (5 1 
mg, 0. 2 2 7mmol) 5;y^h + yX5'> (5ml) CM, 7 0tCT 




CI 
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— ;U(7 1mg, 0. 4 5 4mmol) *«fc^>7y^f l/>MJ-n-^ 
^X^^> (llOmg, 0. 45 4mmo 1 ) <Dh)lX> (5ml) 7&ji££7 

)izi>&mm.T, i 6m$timmffiLtz 0 s^(c4- (*^ 

;i/7Jl/*-;l/) (7 1mg, 0. 4 5 4mmol) 

/^^k^h'J-n-^J^X/jN?^ (1 1 Omg, 0. 4 5 4mmol)£ 

U ^\^-y->:^X^ (=1 : 1) ^ffi^J;0f#/t^®^MiEz8iliSL. ^IS 
(5 3mg, 5 1%) ^afe^ilTllfc. »Sn&H#£'V* i +>->- 

: 1 1 6 - 1 1 7*C. 
I R (ATR) 1/ : 3 0 9 7, 2946, 1577, 1490, 1407, 
1 3 1 7, 1 2 7 8, 1 2 4 0, 1 1 7 4, 1 1 4 7, 1 0 8 3, 1 0 4 7, 
1 0 1 2, 9 5 6, 9 1 6, 8 8 1, 8 2 3, 7 5 4, 7 1 1, 6 4 9, 6 2 6, 
56 6, 53 8, 47 4, 433 cm" 1 . 

1 H — NM R (400 MHz, CDC1 3 ) <5: 1. 38-1. 52 (2H, 
m), 1. 81-1. 99 (2H, m), 2. 09-2. 21 ( 1 H, m) , 
2. 45-2. 57 (1H, m), 2. 89 (3H, s) , 2. 91-3. 02 
(2H, m) , 4. 4 8 -4. 5 3 ( 1 H, m) , 6. 83 (1H, t, J = 
8. 9Hz) , 7. 2 3 - 7. 3 0 (1 H, m) , 7. 3 8-7. 4 5 (2H, 
m) , 7.4 6- 7. 5 9 (3H, m) . 
MS (m/z ) : 4 5 3 (M + + H) . 
7C^M: C 18 H 19 C l 2 F0 4 S 2 tbT 

: C 4 7. 6 9 % ; H 4. 22%;C1 15.64%; 
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F 4. 19%; S 14.15%. 

mmm c 47. 5 2 % ; h 4. 1 9 % •, c 1 15. 47%; 

F 4. 2 4% ; S 14.08%. 
#%0U7 : 1-3 — F - 4- (^^TJPfr-;!/) > 



##^iJ3T#e>n/i4- (^^UTJU*-^) - 1 -y^y— ;i/ (7 4 6mg, 
4. 9 0mmo 1) , < = (5 0 0mg, 7. 3 5mmo 1) *«k^H 

U^x^l/TtxX^^ > (1. 9 3g, 7. 3 5mmo I) ©IWl/> (3 0 
ml) mWZB^m (1. 8 7g, 7. 3 5mmo 1 ) Srfln*., ^igfCT 3 

v> (=1 : ioo) <D®&m& vmziftm&ffiizmmis. mmt^m 
(i. i8g, 92%) &?&n&mi£tvTmzo 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1. 92-2. 08 (4H, 
m), 2. 93 (3 H, s), 3. 00-3. 10 (2H, m) , 3. 18- 
3. 2 8 (2H, m) . 
MS (m/z) : 2 6 3 (M + + H) . 

^»J8 0 : 2- (4-^dd7i- ;ux;utJn-;up<^;1/) -i, 3-^7^^- 




0 




F 0=S=0 
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4-^DD^>t'>7^7^>ith'J^7A ( 2 0 5 mg, 1. 03 
mmo 1 ) &cfcl£2, 6-y7J^D / <>yjl'yo$ H (2 1 4mg, 1. 0 3 
mmol) Zi?*h3rz/JL?> (10ml) \ZM%.> 70ti:tl 8^»l 

10:1) m&m<kontzttmzmK.mmis, mmt&m (2 8 9m g , 
93%) $efe@#tLTi#^. 

I R (ATR) v : 3 0 9 7, 2989, 1625, 1575, 1509, 
1 4 7 3, 1 4 0 7, 1 3 9 2, 1 3 1 9, 1 2 7 2, 1 2 4 5, 1 1 9 7, 
1 1 8 2, 1 1 3 2, 1 0 8 3, 9 9 8, 8 8 9, 8 5 4, 8 3 1, 8 0 2, 
77 7, 742, 719, 686, 626, 566, 512, 478, 449, 
4 18cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 48 (2H, s), 

6. 88 (2H, t, J = 7. 9Hz) , 7. 2 9- 7. 3 9 ( 1 H, m) , 

7. 47 (2H, d, J = 8. 6«z) , 7. 68 (2H, d, J=8. 6 
Hz) . 

MS (m/z) : 3 0 3 (M + + H) . 

*0kM&\ 8 1 : 2- [1- (4-^DD7iZJ^M^) - 5- (*J-)V7,)V 

^>^;u] -l, 3 - i^yji^o^>if> 




CI 
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-7 8tl:T, 2- (4 - 2 UUyjLZDlXfryfr-fr - 1 , 3-^7 

MD^>t'> (2 1 8mg, 0. 7 2 0mmol) C^h^>J^> (10 
ml) MC^'Jf^A (1. 5 7 M^U^ifc ; 0 . 5 5ml, 
0. 8 64mmol) ^Tl/fc. -7 8tCT, 3 0^W«M, ##09 7 T 
*#b*afcl -3- K-4- (2 2 6mg, 0. 8 6 

4mmol) ©v7h + yl^> (5ml) »t5»TLf;, a6!*6»*l:S 
U 5P$raj*#bfc. S^SttfcTlc&JDTL, ftiX^I/CT 

JEMU «a2^-&<» (53mg, 17%) Sr660#tLT^fc. f#*>nfc@ 
M:118-l 19t. 

I R (ATR) v : 2 9 4 6, 1621, 1585, 1471, 1459, 
1 3 9 6, 1 3 5 5, 1 3 2 2, 1 3 0 1, 1 2 7 4, 1 2 2 6, 1 1 5 1, 
1 1 3 2, 1 0 8 7, 1 0 1 2, 9 8 9, 9 5 8, 9 2 5, 8 2 9, 7 7 3, 
7 6 1, 7 5 2, 7 1 7, 6 2 4, 5 7 2, 5 2 2, 4 8 5, 4 5 8, 4 0 6 
c m~ 1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) <5 : 1. 3 5 - 1. 5 5 (2 H, 
m), 1. 81-1. 9 5 ( 2 H, m) , 2. 48-2. 58 ( 2 H, m) , 
2. 88 (3H, s) , 2. 91-3. 10 (2H, m) , 2. 97 ( 1 H, 
dd, J = l 5. 8, 6. 7 Hz) , 6. 75-7. 00 (2H, m), 

7. 2 5- 7. 3 5 (1 H, m) , 7. 42 (2H, d, J = 8. 6Hz) , 

8. 3 0 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 3 7 (M + + H) . 
Ttmfttir: C 18 H 19 C 1 F 2 0 4 S 2 £LT 
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: C 4 9. 4 8% •, H 4 . 38% ; C I 8. 11%; 

F 8. 70%; S 14.68%. 
m®m : C 4 9. 2 5 % ; H 4 . 3 2 % ; C 1 8.02%; 

F 8. 5 0% ; S 14.7 0%. 
H»J 8 2 : 1- 3L-)\,7,)l-fc-)V*^)l) -3-> 



4-^OD^>t>7^7^>ith'J^A (2 1 Omg, 1. 0 6 
mmo 1) iJ<k^3-^h^'>^>yJ^O"JK (1 5 4w 1, 1. 0 6 
mmol) ®y/h+yl^> (10ml) iS^7 Otttl 6H»l 
tz 0 mWi^X^m^ ;-)V (2ml) &&T$$kit'rh ; 7'?^)VT 

>*r-^A (4 5mg) £2JD;t, ££fC7 O'CtCTl 6 Pffb'lif SJ«£ 

MEE^Lfco #e>n£ praise £ 7 ^ y ~>a. -> u 5> a ^ D7h^7 

-r-tdttU ^*1f> : II^X^MU (=5:1) ^ft^cJ;D#fc#iIi£MEEii*lg 
U mmt^ (2 1 6mg, 6 9%) £6&@#<h LT#£ 0 
IR(ATR) v : 3 0 6 4, 2979, 2842, 1598, 1488, 
1 4 6 9, 1 4 3 4, 1 3 9 2, 1 3 1 3, 1 2 6 8, 1 1 7 6, 1 1 3 0, 
1 0 8 5, 1 0 3 3, 1 0 1 2, 9 4 1, 8 7 9, 8 2 3, 7 9 2, 7 6 5, 
7 4 2, 6 9 2, 6 2 0, 5 7 4, 5 2 8, 4 5 5 cm -1 . 
1 H-NMR(400MHz, CDC1 3 ) (5:3. 74 (3H, s) , 




0=S=0 




CI 
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4. 27 (2 H, s), 6. 59-6. 68 (2H. m) , 6. 8 2-6. 90 
(1H, m) , 7. 17 (1H. t, J = 7. 8Hz) , 7. 42 (2H, d , 
J = 8. 6Hz) , 7. 56 (2H, d , J=8. 6Hz) . 
MS (m/z) : 2 9 7 (M + + H) . 

^ififly 8 3 : l- [l- (4-^dd7x-;u7>;u^-;u) -5- L*±2kZ2k 




CI 



1- (4-^D07x-Jl/XM-;Mf;W - 3 h^->^>-t?> (8 0 
mg, 0. 2 6 9mmol) , ##0!J 3 Tf# £ nfc 4 - (jWWvUWw^) - 
;U(62mg, 0. 404mmo 1) ^y7y/fl/>hU- 
n -y^;i/3i%^7lx7 > (9 8mg, 0. 4 0 4 mm o 1 ) <Dh)lX> (1 0 

*\tt> : »SX^ (=1 : 1) JgfctilfcJ; 
*SU «S3^-&«fe (6 1mg, 5 2%) ^efiHfrtbT^fc. SfeSft:^* 

JUS : 9 1 - 9 3*C. 

I R (AT R) v : 2 9 6 7, 2929, 1594, 1 4 94, 1469, 
1 4 5 5, 1 3 9 4, 1 3 1 5, 1 2 7 2, 1 2 5 5, 1 2 2 2, 1 1 8 9, 
1 1 4 5, 1 1 3 2, 1 0 8 5, 1 0 3 7, 1 0 1 2, 9 7 0, 8 7 9, 8 5 0, 
8 0 4, 7 5 9, 7 0 5, 6 8 8, 6 3 2, 6 0 3, 5 3 2, 4 9 3, 4 6 4 
c m~ 1 . 
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1 H — NM R (4 0 0MHz, CDC1 3 ) 6 : 1. 37-1. 50 (2H, 
m), 1. 79-1. 9 3 (2H, m) , 2 . 10-2. 2 3 ( 1 H, m) , 

2. 4 0- 2. 5 2 (1H, m) , 2. 86 (3H, s) , 2. 89-2. 98 
(2H, m) , 3. 73 (3H, s) , 3. 97 ( 1 H, dd, J = ll. 1, 

3. 8Hz) , 6. 5 9-6. 6 7 (2H, m) , 6. 8 0- 6. 8 9 ( 1 H, 
m) , 7. 15 (1H, d, J = 8. 0Hz) , 7. 35 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J = 8 . 6Hz) . 

MS (m/z) : 4 3 1 (M + + H) . 
Ttmftffi : C 19 H 23 C I 0 5 S 2 £VT 

mmm : C 5 2. 9 5%;H 5 . 3 8 % ; C 1 8.23%; 

S 14.88%. 
H»M :C 5 2. 8 9 % ; H 5 . 2 5 % ; C 1 8.33%; 

S 14.87%. 

nmm 8 4 : 1- (4 - ^ d □ 7 xr;i/X;i/^z;MTO -4-^h^->^> 



4-^PD^>if>7^7^>SHth l J^A (2 6 4mg, 1. 33 
mmo 1 ) , 4-* h+y^>yMDiJ K (1 8 1 u 1 , 1. 3 3mmol) 
&<ktfgzity L b7 7^)l7> : £:-r5A (2 4mg) (D-?5>J—)l (5ml) BM 
&£7 0t:(CT3 BM«#Ofc. JR«**M*T?&«I«» }SJKS«JE»i|gL7t. 




o=s=o 




CI 
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5 : 1) »ffl^«J:0*fc^SiSrj5*EE»filL. ^15^^ (9 0mg, 2 3%) £ 

IR(ATR) i/ : 3 0 7 2, 2996, 2942, 2836, 1608, 
1 5 8 3, 1 5 0 9, 1 4 6 7, 1 3 9 6, 1 3 0 9, 1 2 9 2, 1 2 4 0, 
1 1 7 6, 1 1 4 7, 1 0 8 9, 1 0 3 1, 1 0 1 6, 9 7 7, 9 5 6, 8 8 7, 
8 2 9, 7 6 7, 7 1 5, 6 3 0, 5 3 2, 4 7 4, 4 3 1 cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 3. 80 (3H, s) , 
4. 25 (2H, s) , 6. 80 (2H, d, J = 8. 8Hz) , 7. 00 
(2H, d, J = 8. 6Hz) , 7. 42 (2H, d, J = 8. 3Hz) , 
7. 5 4 (2H, d, J = 8. 6Hz) . 

mffiM 8 5 : 1- [1- (4-^DD7xlW^) -5- j^JVXJk 



l- (4-^dd^x— ;1/X;1/>Jn-;u^^;1/) - 4 h^->^>-fc:> (7 2 
mg, 0. 2 4 3mmol) , ###| 3 T^tl/i: 4 - (^^X;UtJn-;U) - 
(7 0mg, 0. 4 6 Ommo 1 ) &£.Z$isT / *^U> MJ - 
n -^;i/3jx^3f?7> (lllmg, 0. 46 Ommo 1 ) (D hjl/X> ( 1 0 

mi) mm&y )vzt >&mm.T. 1 smmmmmmLt^ sfflST^, ## 

#J 3 T^fctlfc 4 - (>^;i/X;U^-;U) -1-Z??/-)U (70mg, 
0 . 4 6 0 mmo 1 ) *5 <£ t>*~> 7 S * ^ V > h »J - n - ^^Jl^T. * 7 > 
(lllmg, 0. 4 6 Ommo 1) Srim*., $ 6£7;i/:*>»HftT\ 2 2B# 
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(=1:1) mmm& vntzttrnzmmmmv* mtzit-svo (3 3mg, 
32%) &&&m&£isTmc 0 &&m&*^*v>\zTm&'&. mtz 

M£L : 136-138 *C. 

IR (ATR) v : 3 0 1 2, 2937, 1608, 1583, 1511, 
1 4 7 1, 1 3 9 2, 1 3 1 9, 1 2 9 2, 1 2 6 8, 1 2 5 3, 1 1 7 8, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 2 9, 1 0 1 2, 9 6 4, 8 3 3, 8 2 3, 
7 7 1, 7 5 4, 7 2 3, 6 2 8, 5 7 4, 5 5 1, 5 3 0, 4 9 7, 4 7 2, 
4 3 9 cm -1 . 

1 H — NM R (4 0 0MHz, CDC1 3 ) <5 : 1. 3 7 - 1. 5 0 (2H, 
m) , 1 . 79-1. 93 ( 2 H, m) , 2. 10-2. 2 3 ( 1 H, m) , 

2. 40-2. 52 (1H, m), 2. 86 (3H, s), 2. 89-2. 98 
(2H, m), 3. 73 (3H, s), 3. 97 (1H, dd, J = l 1. 1, 

3. 8Hz), 6. 59-6. 67 (2H, m), 6. 80-6. 8 9 ( 1 H, 
m) , 7. 15 (1H, d, J = 8. 0Hz) , 7. 35 (2H, d , J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) . 

MS (m/z) : 4 3 1 (M + + H) . 
TtMfttix : C 19 H 23 C 1 0 5 S 2 <bLT 

mmm : C 5 2. 9 5 % ; H 5 . 3 8 % ; C 1 8.23%; 

S 1 4. 8 8 %. 
fgftjffi :C 5 2. 9 9 % ; H 5 . 2 9 % ; C 1 8.29%; 

S 14.82%. 
###J 8 : 3- (N, N-i?*^)\,*))in^ M £m#i%*5MI/ 
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I 




0 



^77^1^;^ (3 17rag, 1. 7 6mmol) ©Il^fl/> 
(2 0ml) «y7^7$>lil (17 2mg, 2. llmmol) , 
l-th'o + y^> 1 /h'J77-^ (2 8 7mg, 1. 76mmol) , 1 -X 
3^-3- (3 y'nhfM #;U#v-f 5 KJ&g?& (4 0 4mg, 

2. 1 lmmo 1) *itfN->^t;V*y> (0. 2 3ml, 2. 11 
mmo 1) £*DX., MtT2 1 BfPM #Lfco M^£MHiiagU St^X^ 
J^mX. INI®, ^P^TK^^-hU^A^M, ^fP^TK^JllKC^^, 

(=1:5 0) #aittJ:0«fc#K&ttJE»ttU WIE^* (2 9 0mg, 

8 0%) LT&fc. 

IR(ATR) v : 1 7 2 0, 1633, 1583, 1500, 1436, 
1 3 9 2, 1 2 8 6, 1 2 5 5, 1 2 0 5, 1 1 1 2, 1 0 7 6, 9 7 9, 

9 3 3, 8 2 3, 7 7 3, 7 3 0, 6 9 6, 6 6 9, 6 3 8, 5 8 0, 4 8 9, 
4 3 9 c m~ l . 

1 H — NMR (4 0 0 MHz, CDC 1 3 ) 6 : 2. 9 9 (3H, s) , 

3. 1 3 (3H, s) , 3. 93 (3H, s) , 7. 49 ( 1 H, t, J = 
8. 2 Hz) , 7. 63 (1H, t, J = 7. 6Hz), 8. 05-8. 15 

(2H, m) . 
MS (m/z) : 2 0 8 (M + + H) . 

m%m 9 : 3 - fc Ka^->^^;i/-N, N-y/fM>X7$ K 
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I 




fcfiTRCT, 3- (N, N-V^)Vts)Vn^ )V) £Jft«*3=-;U (2 8 9 
mg, 1. 3 9mmol) ( 1 5m 1 ) %&$&.iZ7kM4fc'k r JM'3~ h U 

C 7 A (2 6 4mg, 6. 9 7mmol) SrJnA, ^lllbfct, 5 ortCT 

(2 6 4mg, 6. 9 7mmo 1 ) £}jn*_, £61;: 5 0XZ\ZT 6mfBUSl&lstZ. 
RJ»£*<£U 7K£iJ0*.;fc&, «EE««gLjfc. t#e>nfea^S{C7K€*P^, 

^k^5 1 U> (=1 : 30) ^m*£cfc9f#fc#iij£MMU 
M(19 6mg, 7 9%) &m&tAft%m£\sT&1t* 
I R (ATR) v : 3 3 6 7, 2929, 2869, 1600, 1583, 
1 5 0 8, 1 4 7 9, 1 4 5 2, 1 3 9 4, 1 2 6 7, 1 2 3 6, 1 1 7 0, 
1 0 9 7, 1 0 7 9, 1 0 4 9, 8 9 8, 8 0 0, 7 4 6, 7 1 9, 6 9 4, 
6 4 2, 4 3 1 cm" 1 . 

'H-NMR (4 0 0 MHz , CDC1 3 ) 6 : 2. 46 (1H, br s), 
2. 97 (3H, s), 3. 11 (3H, s), 4. 67 (2H, br d, 
J = 2. 9Hz) , 7. 2 3 - 7. 4 8 (4H, m) 
MS (m/z) : 180 (M + + H) . 

MMM 8 6 : 3- (4 - □ □ 7xZJ^M^;^^) -N, n-v^^u 
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I 




CI 



+ N-y^^M>X75H (184mg, 

1. 0 3mmo 1) (Dmt^^U> (1 5m 1) mmzm0k1ti%m (5 1 lmg, 
1. 5 4mml) Zf b U 7 x X JUftX 7 4 > (4 0 4mg, 1. 54 

mmo 1) SJQA, SSCT4. 5ISf|fflJf#Lfc. KJfc*K£«JEE»S&Lfc. #6 

(=1 : 1) »ffitt«fc0&fc#H£«JEE**8U m&mV:® (2 3 9mg) 

f#£>*l£:Mfeffttfc#; (2 3 9mg, 0. 9 8 7mmol) *W4-^dd^ 
>-fcf>7JU:7^ >B6^-h U £A (2 3 4mg, 1. 18mmo 1) CD^h + y 
X*> (15ml) !B»tt&7 0tl:T3 BMft^Ufc. £/£&££i&£Tft£P 

# e nfcg^S $; 7 7 7 y a y U * ^Jl/* 7 A 7 D?h^77^-l:#l < 
7 O^^B6x^;i//^^it>jgai8BckOf#7t^liiS:«JE»l|gL, «B2ffc^«& 
(125mg, 3 7W *ife«ttft»iUT^. 
'H-NMR (4 0 0MHz, CDC1 3 ) 6: 2. 89 (3H, s), 
3. 09 (3H, s), 4. 32 (2H, s), 7. 10-7. 50 (6H, 
m),7. 59(2H,d, J=8. 6Hz). 
MS (m/z) : 3 3 8 (M + + H) . 

MMM 8 7 : 3- [1- ( 4 - <7 □ □ 7 xx;U7JU4nx;u) -5 - (*^;ux>H/ 
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i 




CI 



3- (4 -^DO^i-^M^M^I/) -N, N-y/^K>X7i 
K (6 9mg, 0. 2 0 4mmol) , ##W3Tft&nfc4- C*3\>k*;i/* 
-l-^y-Jl/ (6 2mg, 0. 4 0 9mmo 1) ^i^yjy^fl/ 
> h >J - n > (99mg, 0. 409mol) <D h;pX> 

(i omi) mm^7)uzf>nm^rf. 1 5^raun«ijB«£Lfc. m^t^i^ 

#%^J3T#^>n^4- (*^;ux;i/jj>-;i,) (6 2mg, 

0. 5 0 4mmo 1) te^Uis? J *^U> bV - n-7^)U-fcX*7> (9 9 
mg, 0. 5 0 4mmol) £Jjn*.> £ *>\Z7 >&wmrF * 2 3 R$|UU)n»t25 

1:50) »aiifcJ;Dfcfc#M£«BB«*8U fl(IB4b£4fe (3 7mg, 3 8%) 

IR (ATR) v : 2 9 2 7, 1625, 1581, 1504, 1475, 
1 3 9 4, 1 2 7 6, 1 1 7 2, 1 1 4 1, 1 0 8 3, 1 0 1 2, 9 6 4, 
9 0 8, 8 1 9, 7 5 4, 7 0 5, 6 2 6, 5 5 1, 5 1 6, 4 6 8 cm" 1 . 
1 H — NM R (4 0 OMH z, CDC 1 3 ) 6:1. 32-1. 49 (2H, 
m) , 1. 7 8 - 1. 9 2 (2H, m) , 2. 12-2. 28 ( 1 H, m) , 
2. 40-2. 50 (1H, m), 2. 83 (3.H, br s), 2. 87 
(3H, s) , 2. 9 0- 2. 9 8 (2H, m) , 3. 08 (3H, br s) . 
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4. 05 (1H, dd, J = ll. l, 3. 8Hz), 7. 12 (1H, br 
s) , 7. 19-7. 25 (1H, m) , 7. 3 2 - 7. 4 0 C 4 H, m) , 
7. 48 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 4 7 2 (M + + H) . 

HRMS (FAB) : C 2l H 27 O s NC 1 S 2 (M + + H) t. LT 
WWum : 4 7 2 . 1 0 1 9 

nmm -.472. 1010 

my&m 8 8 : 2- (4->7UU7 z.-)V7,)l-frs-)l*^)V) -n, n->^^ 
^>X7 5 K 



(6.3 9m g. 4. 7 6mmo 1) <D*&S—)V (5ml) ftffilc 
5 0X^f^75>*»« (2ml) £iPA, 7 OrtCT 1 4B#|!niI#Lfc. 

> (=1 : 4 0) ©SmttckO^fc^li^jajEaiieU^fiiffitt^K (24-Smg, 
2 9%) £*#£io »^nfc«lfefft^» (2 3 8mg, 1. 3 3mmol) <D*£ 
ffc*^U> (10 ml) iil:h'j7i-M7 7^> ( 5 2 2 mg, 
1. 9 9mmo 1 ) &£.ZfW&4tm% (6 6 Omg, 1. 9 9mmol) ^M, 

^7A^D?h^77-f-H#t, ^1f> : m&Z-^)V (=3 : 2) CD*gtB8£ 
«fct)»fe»lii^«JE»*Bbfe. f#£nfcM?M£:/^/-->>U (10ml) Kjg 




o=s=o 




ci 
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#U 4-^PD^>t , >^iP7^>itNU»)A (2 6 4mg, 1. 33 
mmol) £fln*., 7 0X:iZT2Hmm.ftLtzo S^i^SSJtM, MflE 

tMU (=3 : 2) O»a«e<fc0»fc^Si«r«EE»*l&L» HfB{b£^ (2 1 6rag, 
4 8%) 57^7 7^ttlStlT#L 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 2. 97 ( 3 H, s) , 
3. 13 (3H, s) , 7. 50 (2H, d, J = 8. 8Hz) , 7. 73 
(2H, d, J = 8. 6Hz) . 

IR(ATR) v : 2 9 3 1, 1 6 2 1, 1 5 9 8, 1 5 8 1, 1 5 0 4, 
1 4 7 5, 1 4 4 4, 1 3 9 2, 1 3 1 7, 1 2 7 8, 1 1 9 1, 1 1 5 1, 
10 83, 1068, 1012, 879, 827, 777, 757, 740, 
705, 636, 607, 566, 536, 466, 447cm" 1 . 
MS (m/z) : 3 3 8 (M + + H) . 

mmm 8 9 : 2 - [ 1 - (4-^7PP:7;cX;i/7JUfr-jt/) -5- (j^jk^jk 
frXjk) sQ^Jl] -N, N-y^fM>X7$ K 




2- (4->7UU7x.-)l7s)V-fc-)\,*^)V) — N, N-y/fJK>7'75 
K (16 1mg, 0. 4 7 7mmol) , ###J 3 T1# <=> n& 4 - (*^;U7JU 
*ZJW 7^;-Jl/ (lOOmg, 0. 6 5 7 mmo 1 ) &&Uz/7 S V 
>hiJ-n-7fM7N*7> (1 5 9mg, 0. 6 5 7mmol) ©hJH> 





CI 
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(5mi) mm*7)\,3>m.mm.T. i7mr B »ifc. ^^i/sst^ 
mmm3x*n<btifz4- (*^;i^;u*~;u) aoomg, 

0 . 6 5 7 mmo 1) ^i^yjy/^lz/hU-n -y^JbfrXfc? > 
(15 9mg, 0. 6 5 7mmol) $^C7;^>5iMT, 2 4P# 

>om&m&<omcftm*ffiK.m!®i'* mtzit^m (79mg, 35%) £7^ 

1 H — NM R (4 0 OMH z , CDC 1 3 ) 5:1. 25-1. 49 (2H, 
m), 1. 63-1. 80 (1 H, m) , 1. 80-1. 93 (1 H, m) , 
2. 00-2. 2 0 (2H, m) , 2. 76-2. 95 (2H. m) , 2. 82 

(3H, s), 2. 84 (3H, s) , 3. 11 (3H, s), 4. 70- 
4. 82 (1H, m) , 7. 22 ( 1 H, d, J = 7. 3Hz) , 7. 32- 
7. 46 (3H, m) , 7. 49 (2H, d, J = 8. 6Hz) , 7. 63 

(2H, d. J = 8. 6Hz) . 

1 R (ATR) v : 2 9 3 1, 2873, 1621, 1581, 1506, 

1 4 7 5, 1 4 4 8, 1 3 9 4, 1 2 7 8, 1 2 2 2, 1 1 8 2, 1 1 3 7, 
1 0 8 3, 1 0 1 2, 9 6 2, 8 2 3. 7 5 5, 7 0 7, 6 3 0, 5 6 1, 
5 1 8, 4 6 0 cm" 1 . 
MS : 4 7 2 (M + + H) . 

HRMS (FAB) : C 21 H 27 0 5 NC 1 S 2 (M + + H) tbt 

mmm : 4 7 2 . 1019 
mmim 4 1 2 . 1023 

W&m 9 0 : 3- (4-^pP7x-;u7,;i/^-;u^^;u) ^>y- h 
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CN 




CI 



4 - 0 D 0^>i£>^)Uy j >Mi- h U OA ( 2 7 0 m g , 1. 3 6 
mmo 1) *^y'3-^Dt^fJK>7-h'J;V (2 2 2mg, 1. 13 
mmo 1) 0y7h + yl^> (15ml) iiM7 0tCT3 BPWUfco 

^77><-l:#L, ^U^rlWx^ (=3:1) ^tbi&cfc 0t#fc#iIi£M 
EEttBU aiBHYb^* (3 1 8mg, 9 6%) £e£H#<h UTt#fc 0 
I R (ATR) v : 3 0 8 7, 2985, 2229, 1581, 1581, 
1 4 7 5, 1 4 3 2, 1 3 9 4, 1 3 1 7, 1 2 8 2, 1 2 6 5, 1 2 2 8, 
1145, 1081, 1012, 929, 9 0 4, 885, 844, 81 1, 
7 9 8, 7 6 3, 7 2 3, 6 8 6, 6 5 1, 6 2 6, 5 7 8, 5 4 5, 5 2 2, 
484, 462cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5:4. 32 (2H, s), 
7. 38-7. 52 (5H, m), 7. 60 (2H, d, J = 8. 8Hz) , 
7. 66 (1H, d, J = 7. 6Hz). 
MS (m/z ) : 2 9 2 (M + + H) . 

mmm 9 1 : 3- [ 1 - [ (4-^dd7x-j^) 2±ik*=zM -5 - 
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CN 




CI 



3- (4-^7DD7i-KM-;Mf;W 1>*S—b x ))V (6 0mg, 
0. 2 0 4mmol) , 3 tlfz 4 — (*^)l*)lfrs—jl) -1-zf 

*/-;U(6 2mg, 0. 4 0 9mmo 1 ) &&T$*/7 ; *^V> Y U -n-Z? 

(9 9mg, 0. 4 0 9mo 1) OhM> (10ml) ii^ 

T)vzf>nmmrf. 1 smiuammmisit. ^ats-mam ###j3T#£n 

fc4- (62mg, o. 5 04 

mmo 1 ) ^i^yjy^fl/^h U - n - fcxfr 5 > (9 9mg, 

0. 5 0 4mmol) ZtinX* £ £fC7J^>i?B^T, 2 3l$|lTOn&»8iEU£. 

^7A^D7h^7 7^-II^l, '\*U-> : SfflfcXM' (=1 : 2) m& 

m&omrzftm&Mjzmffiv, mttit&m (69mg, 79%) ^7^77^ 

IR(ATR) v : 2 9 3 1, 2229, 1579, 1475, 1432, 
1 3 9 4, 1 2 7 8, 1 1 3 7, 1 0 8 3, 1 0 5 1, 1 0 1 2, 9 6 4, 
9 1 4, 8 1 3, 7 5 2, 6 8 8, 6 4 9, 6 1 3, 5 4 9, 5 1 6, 4 6 6 
c m~ 1 . 

'H-NMR (400 MHz, CDC1 3 ) 0:1. 30-1. 50 (2 H, 
m), 1. 79-1. 9 7 ( 2 H, m) , 2. 10-2. 2 2 ( 1 H, m) , 
2. 40-2. 51 (1H, m), 2. 89 (3H, s), 2. 90-3. 00 
( 2 H, m) , 4. 06 (1H, dd, J = 1 1 . . 1 , 4. 0Hz), 7. 35 
-7. 50 (7H, m) , 7. 64 ( 1 H, d, J = 7. 3Hz) . 
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MS (m/z) : 4 2 6 (M + + H) . 

Ttmftffi : C 19 H 20 C 1 NO, S 2 • 0. 25H 2 OcbLT 

mmm . c 53. 0 2 % ; h 4 . 8 0 % ; c 1 8.24%; 

N 3. 25%;S 14.90%. 
H$HI : C 5 2. 9 4 % ; H 4 . 8 5 % ; C 1 8.54%; 

N 3. 2 5% ; S 14.93%. 
^J£#J 9 2 : 2- (4 - g □ P 7xr:^XJ^;Mf ^>y/nHj;U 

GC 

o=s=o 

CI 

4-^DD^>if>XJl'7^>ith l J^A (2 18mg, 1. 10 
mmo 1) ^2-^Dt^fM> , ;-hUJl' (2 1 5mg, 1. 10 
mmo 1) C0^^h^xX^> (5ml) Mffiifc* 7 0 tlCT 1 7 P#|HH!#Lfc. 

ffltl^V (=3:1) ©»fflffi«fc0»£#®£«ffii|gU fi£H#:£ 
&7c. &5>nfcG6B#-&X— ^;PKTifeJtM£. SflfcU WBffc^tt- (-2 2 6 
mg, 7 0%) £e&*ft5fc<i:LTf#fc. 

I R (AT R) v : 3 0 7 9, 2979, 2227, 1573, 1488, 
1 4 7 3, 1 4 5 0, 1 4 2 5, 1 3 9 2, 1 3 2 1, 1 2 9 9, 1 2 8 0, 
1 2 5 3, 1 2 0 9, 1 1 7 4, 1 1 4 3, 1 0 8 1, 1 0 1 0, 9 4 6, 
9 0 4, 8 7 9, 8 2 9, 7 8 1, 7 5 9, 7 1 1, 6 8 2, 6 3 2, 5 9 3, 
532, 480, 451cm" 1 . 
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'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 4. 58 (2H, s) , 

7. 43-7. 51 (3H, m) . 7. 56-7. 68 (5H, m) . 

UMm 9 3 : 2- [1- [ (4-^DD7x^) 7JUfr-;|/l -5 - i*^)), 



2- (4-^PD7i-HMzJMfJW ^>y- h U;U (9 6mg, 
0. 3 2 9mmol) , #%#J3 T#e>*lfc4 - (*^;l/7Jl/*- ;U) - 1 
^7— ;U(10 0mg, 0. 6 5 7mmol) *«k^>7y^?l/>h'J-n- 
7*»X*7> (15 9rag, 0. 6 5 7mol) CDhJPX> (5ml) }§i 

HI L fcc #5) nfe»<eSSE * 7 7 7 y a y U 7 D7 h ^7 7^ - C 

ttU 6 0X»Kx^;i//^1^>»ffi«J:0#fc4)'®&«EE«*Srb, ^fBteUr 
« (139mg, 9 9%) ^7^7 77>tiStLT!#/:. 

I R (ATR) v : 3 0 8 9, 2931, 2225, 1575, 1475, 
1448, 1394, 1315, 1295, 1278, 1214, 1 176, 
1 1 3 9, 1 1 2 4, 1 0 8 3, 1 0 1 2, 9 6 2, 9 0 8, 8 2 7, 7 9 4, 
7 5 4, 7 1 1, 6 2 8, 5 5 3, 5 1 6, 4 7 0 cm" 1 . 
1 H — NMR (400 MHz, CDC1 3 ) <5: 1. 30-1. 54 (2H, 
m), 1. 81-1. 9 8 (2 H, m) , 2. 20-2. 31 ( 1 H, m) , 
2. 47-2. 59 (1H, m), 2. 88 (3H, s), 2. 90-3. 00 

( 2 H, m) , 4. 63 (1H, d d , J = 1 1 . 0, 4. 2Hz), 7. 38 
-7. 60 (6H, m), 7. 67-7. 73 ( 1 H, m) , 7. 7 9 ( 1 H, 
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d, J = 8. 1Hz) . 

MS (m/z) : 4 2 6 (M + + H) . 

HRMS (FAB) : C 19 H 21 0 4 NC 1 S 2 (M + + H) tLX 
gfSHi : 4 2 6 . 0 6 0 1 

mmm ■. 4 2 6 . 0 6 3 6 



4-^PD^>if>ft-JP (2 3 0mg, 1. 5 9mmo 1 ) D 
A+yjM^D$H (2 2 2 /xl, 1. 59mmol) OTth-hUJl' 
(10ml) iil:»U^A (3 2 9mg, 2. 3 8mmo 1) ^M, ^ 

(2 0ml) fc»fl¥U, 3-^DD®3^m#®S (576mg, 3. 34 
mmo 1) *JQA. ^mzXl 7. 5B#W«#Ufc. SSSiMlffil. IHft 

(=15: 1) i§tliiJ;Dif:^i^«EML, «S5<fc^ (3 0 lmg, 
6 9%) fcBfiHtttLT&fc. 

IR(ATR) v : 2 9 2 1, 2850, 1583, 1475, 1446, 
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1 3 9 4, 1 3 0 5, 1 2 7 4, 1 1 7 2, 1 1 4 3, 1 0 8 3, 1 0 1 4, 
9 6 4, 8 9 2, 8 4 6, 8 3 1, 7 8 2, 7 6 1, 7 4 4, 7 0 3, 6 6 9, 
6 3 2, 5 5 9, 5 2 8, 4 7 8, 4 2 6 cm- 1 . 

1 H-NMR(400MHz, CDC1 3 ) <5: 1. 00-1. 35 (5H, 
m), 1. 60-1. 76 (3H, m), 1. 80-2. 08 (3H, m), 
2. 97 (2H, d, J = 6. 1Hz) , 7. 54 (2H, d, J = 8 . 6 
Hz) , 7. 85 (2H, d, J=8. 6Hz) . 
MS (m/z) : 2 7 3 (M + + H) . 

9 5 : l-gPD-4- [1 -is9W\*ris)\,- 5 - (*3Ml/7Jl/fr- 

;]/) ^>^;i/7,;w^nji/] ^>if> 



-7 8t:^T, l-^DD-4- (>'2U^ici/)V*?-)V7,)V*-)V) ^>1f 
>(2 13mg, 0. 7 8 1mmol) 0y^h^yl^> (3ml) illcy 
^;PU^A (1. 5 7M^\^rit>^ ; 0. 6 0ml, 0. 9 3 7mmol) 
SrfiSTL*:. -7 8t)l:T4 O^IHm #%F«J 7 Tl#«H>nfc 1 - 3- H - 4 
- (^f^X^ZJl/) ^>(2 4 6mg, 0. 9 3 7mmol) ®^h+ 
i/JL$y (5ml) mm&ffiTVtZo £)Sf&£l&*{;:^i!&i;TMU ^*SICT 

^l7->:^mx^;U (=1:1) ^ft^cfc^fc^M^MmMLfc. t#t>nfe 
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KTffiWU Umt^M (5 4mg, 17%) ^SfiSftiLTftfe. 

: 104-106 1:. 
IR (ATR) v : 2 9 2 5, 2854, 1583, 1475, 1444, 
1 4 2 3, 1 3 9 2, 1 3 0 9, 1 2 8 8, 1 2 6 8, 1 2 0 9, 1 1 7 6, 
1 1 4 5, 1 1 3 3, 1 1 2 8, 1 0 8 3, 1 0 1 2, 9 6 0, 8 9 2, 8 2 5, 
7 6 3, 7 2 7, 6 3 6, 6 0 9, 5 6 1, 5 2 8, 4 9 5, 4 7 8, 4 5 3, 
4 3 0 cm -1 . 

'H-NMR (4 0 0MHz, CDC 1 3 ) 6: 1. 0 2 - 1. 3 2 (5H, 
m), 1. 44-2. 00 (12 H, m), 2. 76-2. 83 ( 1 H, m) , 
2. 89 (3H, s) , 2. 97 (2H, t, J = 7. 0Hz) , 7. 56 
(2H, d, J = 8. 3Hz) , 7. 82 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 40 7 (M + + H) . 
ytmfttir : C 18 H 27 C 1 0 4 S 2 iz It 

SUSHI : C 53. 12%;H 6. 69%;C1 8.71%; 

S 15.76%. 
mmm:C 53. 11X;H 6. 4 9%;C1 8. 83%; 

S 15.73%. 

MMM 9 6 : 1 -^7 dp- 4 - (2 -7 x.-)lX^)l'X)l<&-)U) ^>if> 



CI 

4-^DD^>f>ft-jK3 4 7mg, 2. 4 0 mm o 1 ) ( 2 - 

^□tl^W ^>if> (3 2 9 m 1 , 2. 4 0mm o 1 ) <D7± h~ h 
(10ml) iW^U^A (4 9 8mg, 3. 6 0mmo I) 1 
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I/> (20ml) 3 -£onj@£,&#g& (8 7 0m g, 5. 04 

mmo 1) MWZX 1 9 »$iaj«#Ufc. SJ{%&XBEiiU ft^x^ 

10:1) »ffltt«fc0»fc#iIi£«JE*ifi&U fldBfc£tt ( 5 9 9mg, 
8 9%) ^SWiLTit 

I R (ATR) v : 3 0 2 3, 2923, 1600, 1581, 1496, 
14 73, 1454, 1394, 1299, 1276, 1240, 1145, 
1 0 8 3, 1 0 1 2, 9 7 1, 9 0 8, 8 2 3, 7 7 7, 7 5 5, 7 3 2, 
694, 636, 593, 570, 526, 455cm" 1 . 
'H-NMR (4 0 0MHz, CDC1 3 ) 6 : 2. 98-3. 1 0 (2H, 
m), 3. 29-3. 42 (2H, m), 7. 02-7. 32 (5H, m), 
7. 55 (2H, d. J = 8. 6Hz) , 7. 86 (2H, d, J = 8. 5 
Hz) . 

MS (m/z) : 2 8 1 (M + + H) . 

MMM 9 7 : 4- [1 -^>5?;i/-5- {*7)V7s)\,Tfr-)V) ^>5MU7JUfrX 
M - 1 -O □□^>-fe < > 
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- 7 8 i-^nn-4- ( 2 - 7 x -;ux^jutju*- JU) ^>-fe?> 
(211mg, 0. 7 5 2mmol) ©y/h^yi^> (3ml) 
;i/U^A (1. 5 7MA+t>M; 0. 5 7ml, 0. 9 0 2mmol)£ 
»TLL -7 srHTlPfP^iiJm #%^j7T1#bnfc 1 -3-K-4- 
(*?MU7JI/tf;x;i/) ^> (2 3 6mg, 0. 9 0 2mmol) h + -> 

X^> (6ml) M?£r?$TL7Co SJ^^^^^(C^f^^T#iaL, gi£CT3 

: @t^X:P;U (=1:1) C7)^ai^ct«9t#rc^iii$rMl£^Lrco 

m^ztizm) izxmmu. mmt&m (7 2mg, 23%) £e&@&,tLTf# 

m& : 6 8 - 7 ox:. 

IR(ATR) v : 3 0 2 9, 2 9 3 7, 2 8 6 7, 1 5 8 1, 1 4 9 6, 
1 4 2 1, 1 3 9 4, 1 3 0 3, 1 2 8 0, 1 2 5 3, 1 1 8 7, 1 1 3 3, 
1 0 8 3, 1 0 4 1, 1 0 1 2, 9 6 4, 8 4 8, 8 2 5, 7 5 9. 6 9 0, 
6 4 9, 5 8 8, 5 5 3, 5 2 2, 4 9 3, 4 5 5 cm" 1 . 
1 H — NM R (4 0 0MHz, CDC1 3 ) <5 : 1. 40-1; 77 (5H, 
m), 1. 82-1. 96 (1H, m), 2. 60- 2. 70 ( 1 H, m) , 
2. 75-2. 91 (2H, m) , 2. 83 (3H, s) , 3. 18-3. 29 
(2H, m) , 7. 04 (2H, d, J = 8. 3Hz) , 7. 19-7. 31 
(3H, m) , 7. 56 (2H, d, J = 8. 6Hz) , 7. 84 (2H, d, 
J =8. 6H z) . 

MS (m/z ) : 4 1 5 (M + + H) . 
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Ttmftffi : C 19 H 23 C 1 0 4 S 2 <h LX 

mmm-.c 54. 99%; h 5. 59%; ci 8. 54%; 

S 15.45%. 
: C 5 5. l 0 % ; H 5 . 6 2 % ; C l 8.50%; 
S 15.56%. 
#%#!) 1 0 : (2 -^DDbf'J v>- 3 — HI) *5>J-)l 



-78<CfCT, 2-^na-3f>S|i^ (3 4 7mg, 1. 87 
mmo 1) <DM4£*^U> (1 0ml) mmZTKMit^^ V 7^)17)^ — 
(1. 0Mh;UX>jg?& ; 4. 6 8ml) ^TL^Co 30m £JM£2k}£ 
U 1 5#f B Uf#L£„ S^T^IitES^ KmmzM%li£i&7k&mx-. &*\Z 

^izmvrco Kfomz-t?^ b?>m\zttvtzo ^m^m^mm^ hjoakt 

□ 7h^77^-l:#l, ^\^1t> : BPBSX^;!/ (=1 : 1) JSffl»c«fcO»fc^ 
Si£Mffi$iHgU HlfEte-&#j (2 1 lmg, 7 9%) *efiH#tUTfl&. 
I R (ATR) v : 3 2 4 5, 2827, 1587, 1571, 1452, 
1 4 0 7, 1 3 2 4, 1 2 5 1, 1 1 9 3, 1 1 1 8, 1 0 8 7, 1 0 4 1, 
7 9 6, 7 3 2, 7 1 3, 6 5 5, 5 9 3, 5 1 1, 4 6 6, 4 1 4 cm" 1 . 
1 H — NMR (4 0 0 MHz, CDC 1 3 ) <5 : 2. 2 1 (1H, t, J = 
5. 6Hz), 4. 80 (2H, d, J = 5. 1Hz), 7. 25-7. 36 
(1H, m) , 7. 8 5 -7. 9 8 ( 1 H, m) , 8. 3 2 ( 1 H, dd, J = 
4. 6, 1 . 5Hz) . 
MS (m/z) : 144 (M + + H) . 

9 8 : 2-^DD-3 - (4-^DD7i^M-JM^) bT'Jy 

> 
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CI 



( 2 po tru 3 /^;-;K2 0 4mg, i. 42 

mmol) ^D^iW-Jl' (0. 3 1 ml, 4. 2 6mmo 1 ) <D9 uufc 

;i/A (iomi) ^^5ot:t3T8. smmmwi^tzo Kjfcm&^u&Tni%i 

?nu^>lz>Z)l<7j >Mi-hyy& (4 2 3mg, 2. 13mmol) ^ 
tfl&^U^A (4 18mg, 4. 2 6mmol) Srfln*.*:^ 7 0-8 0^(3 

x^;u (=2 : i) ®mm&K)mzftm*mf£mmi>* mmtsvo (2 5 2m g , 
59%) *&&mfctVTmz. 

IR (ATR) v : 3 0 9 3, 2992, 2931, 1579, 1562, 

I 4 7 3, 1 4 5 0, 1 4 0 7, 1 3 2 1, 1 2 7 8, 1 2 4 9, 1 1 9 5, 

II 53, 1 1 33, 1116, 1083, 1060. 1010, 962, 

8 8 7, 8 4 0, 8 1 3, 7 5 9, 7 1 9, 6 8 6, 6 3 6, 5 6 6, 5 4 1, 
501, 46 6, 441cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 54 (2H, s), 

7. 33 (1H, dd, J = 8. 8, 4. 8Hz) , 7. 46 ( 2 H, d, J = 

8. 6Hz) , 7. 58 (2H, d, J=8. 3Hz) , 7. 92 (1H, dd, 
J = 7. 7, 1. 8Hz) , 8. 39 ( 1 H, dd, J = 4. 8, 1. 8Hz) . 

179 



WO 03/055850 



PCT/JP02/13792 



MS (m/z) : 3 0 2 (M + + H) . 

MffiM 9 9 : 2-^DP-3- [1- (4-^dd7iz;^Mz^) -5- 



2-^PD-3- (4-^0 07i-^;^;Mf;P) tfUv> (5 6 
mg, 0. 184mmol) , 3 Tl#£*l7c 4 - (^5MU7Jl/tf;x;i/) - 

1 -7$ J— )V (5 6mg, 0. 3 6 8mmo 1) May7;^^U>h'J- 
n-y^^^X^7> (8 9mg, 0. 3 6 8mmo 1 ) <D h;UX> (1 0 

mi) mm*7)izi>nm%i : , immmmM\^tz.o mst^i, ej£ 

4 - - 1 ;i/ (5 6mg, 0. 36 8 

mmo 1 ) 43«fc^->T/^^l/>hU-n-'^5 L ;i/*X*^> (8 9mg, 
0. 3 6 8mmol) £Jn*_, ^ ^\ZT )VzI>mm%y . 5«HWilPj»a«Ebfc. 

□ 7h^77^-t:#L. ^^lt> : »B6x^;p (=1:2) i§fcfcSi««fc 0 f»&# 
UB£M/E1*£U SfE{t-&#J (7 6mg, 9 5%) S7^7 7^tt«»tlT 
»fc. 

IR(ATR) v : 3 0 8 5, 2931, 1579, 1562, 1475, 
1 4 0 7, 1 2 7 8, 1 1 8 4, 1 1 3 9, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 0 8, 8 2 1, 7 5 2, 7 3 2, 6 9 0, 6 2 6, 5 7 4, 5 2 0, 4 6 6 
cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6:1. 3 2 - 1. 5 5 (2H, 
m), 1. 80-1. 99 (2 H, m) , 2. 10-2. 25 ( 1 H, m) , 
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2. 4 0- 2. 6 3 (1H, m) , 2. 88 (3H, s) , 2. 96 (2H, 
t, J = 7. 8Hz) , 4. 79 (1H, dd. J = ll. 0, 4. 2Hz), 

7. 32-7. 42 (3H, m), 7. 48 (2H, d. J = 8. 3Hz), 

8. 04 (1H, dd, J = 7. 8, 1. 7Hz), 8. 36 ( 1 H, dd, 
J =4. 8, 1. 8Hz) . 

MS (m/z) : 4 3 6 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 2 S 2 (M + + H) tLX 
lit : 4 3 6 . 0 2 1 1 
Hit : 4 3 6 . 0 1 9 5 

1 1 : (2-7Mne'Jy>-3-^^) ^/-^ 




aWfrTfcT, 2-7^PZ3f>BI (2 10mg, 1. 4 9mmol) ©r 
h7tHD77> (1 5ml) 43cfc^^/-;|/ (1ml) iftl:h'J/^y 
U;^7^^> (0. 7 2ml) £fln*_, 30#lffl«#U SJfSttS:«ffi»*S 

(=4 : 1) j$taag«kt)»fe^lii*«JBEaMSLfc. 
-7 8t:{CT, f#&ftfc»*gggaE (9 5mg, 0. 6 12mmol) CDJ&fb* 

^i/> (10ml) »i*K:**fl:>?-f y^;P7;P5n^A (1. 0Mh;n> 

mm; 1. 6 0ml) SiTl/f:, 15M, S*««r3K?&L, 1 5^»L/ 

«t*«EE**8 *l £ nfc»*BgiaS£ v 'J * y;P* ^ A ^ □ "7 h ^ ^ 7 w - fC 
ttU ^>:»ix^ (=2:1) ®\hWL£.K>ntcttm*m.f£mtfc\s. m 
f2<fc"&#J (5 5mg, 7 1%) *&&MWtlsXntZo 
IR (ATR) v : 3 3 3 8, 2873, 1650, 1608, 1430, 
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1 3 6 5, 1 2 4 1, 1 1 7 6, 1 1 0 8, 1 0 4 5, 1 0 2 0, 8 5 8, 
8 0 0, 7 7 5, 7 4 4, 6 1 9, 5 7 2, 5 3 9, 5 2 0 cm" 1 . 
1 H — NMR (400 MHz, CDC1 3 ) (5:4. 78 (2H, s), 
7. 18-7. 2 5 (1H, m) , 7. 8 5 - 7. 9 7 ( 1 H, m) , 8. 14 
(1H, d, J=4. 9Hz) . 
MS (m/z) : 1 2 8 (M + + H) . 

$m.m 10 0: 3- (4-^DD7i-J^J^-JM^) -2-7)\s*u¥ 



(2 -7)V*U\± U V>- 3 (4 9mg, 0. 385 
mmo 1) fei^If^t-^ (0. 14ml, 1. 93mmol) ©^ao* 
;i/A (10ml) itM50ttT3. 5 R^jg^Ufc. ^ffc^iSicTft^ 

mmmmLtzo ^btitzmmmz-Jps-^ (5m d t^aiu 4-^ 

DD^>-tf>7.;U^xr >^^-f>U^A (9 2mg, 0. 4 6 2 mmo 1 ) $5<kZ$ 
PStfJU^A (7 6mg, 0. 7 7 0mmol) *1mXtz.'ik, 7 0~8 0t:fCT 

SIM£7^\y v^xU^yjl/T^A^DV h^7 7^-(I#L, ^\^1r-> : BEB£ 
(=2 : 1) ^ffi^ckf9t#^®^^BEML, ^fSib^#l (5 9mg, 

54%) zm&mfctLTmfzo 

IR (ATR) v : 3 0 9 7, 2989, 2933, 1643, 1606, 




o=s=o 
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1 5 7 3, 1 4 6 9, 1 4 3 4, 1 4 0 9, 1 3 9 2, 1 3 2 1, 1 2 7 6. 
1 2 4 0, 1 1 8 4, 1 1 7 0, 1 1 4 9, 1 0 8 3, 1 0 1 0, 9 5 6, 
9 0 2, 8 4 2, 8 1 3, 7 7 9, 7 6 3, 7 2 5, 6 9 6, 6 4 0, 5 8 2, 
541, 522, 480, 445cm" 1 . 

1 H — NMR (400 MHz, CDC1 3 ) 6 : 4. 38 (2H, s), 

7 . 21-7. 30 (1 H, m) , 7. 47 (2H, d, J=8. 8Hz), 

7. 61 (2H, d, J = 8. 8Hz) , 7. 8 7 - 7. 9 4 ( 1 H, m) , 

8. 19-8. 25 (1H, m) . 
MS (m/z) : 2 8 6 (M + + H) . 

Mffim 10 1: 3- [1- (4-^DD7xZJ^M-;i/) -5- {*?-)l7, 
;i/7ft-;i/) ^>^-;u] - 2 -yji^n tf' j 2> 



3- U-^uuy^-)V7,)V7ts~)V^)V) - 2--7)V-*uWJ> (5 3 
mg, 0. 18 5mmol) > ###J 3 Tf#£n£: 4 - {^)17,)V^~)V) - 
l-^;-Jl/ (5 6mg, 0. 3 7 0mmo 1) fei^yj/^f l/>h'J- 
n -^^;UtJnX^^> (8 9mg, 0 . 3 7 0 mm o 1 ) tf>h;i/X> (10 

mi) mm.*7)i3>nm%T, 2 2mmmm.ffi.vtz, ^£t?££p&, 

U ^^1t> : H^X^MU (=1 : 2) *§fcB*&£ 9t#£#IIi£iteMU Hf2 
4t&V0 (4 2mg, 5 4%) ^7^7 7X^»<!:LT#^. 
IR(ATR) v : 3 0 8 9, 2950, 2865, 1 604, 1573, 
1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 3, 1 2 9 0, 1 2 7 0, 1 2 4 9, 
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1 1 9 9, 1 1 4 7, 1 1 2 6, 1 0 8 3, 1 0 1 2, 9 6 0, 9 0 6, 8 5 4, 
8 1 5, 7 5 7, 7 3 8, 7 0 3, 6 2 8, 5 7 6, 5 3 6, 4 6 4, 4 3 7 



1 H — NMR (400 MHz, CDC1 3 ) 5:1. 38-1. 55 ( 2 H, 
m), 1. 85-1. 99 ( 2 H, m) , 2. 14-2. 28 ( 1 H, m) , 
2. 4 5-2. 6 0 (1H, m) , 2. 88 (3H, s) , 2. 96 (2H, t, 
J = 7. 8Hz) , 4. 46 (1H, dd, J = ll. 2, 4. 2Hz), 
7. 25-7. 32 (1 H, m), 7. 41 (2H, d, J = 8. 6 Hz), 

7. 50 (2H, d, J = 8. 3Hz), 7. 98-8. 04 (1 H, m), 

8. 20 (1H, d, J = 4. 9Hz). 
MS (m/z) : 4 2 0 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 4 NC 1 FS 2 (M + + H) tVX 
Sftffi : 4 2 0 . 0 5 0 6 

mmm : 4 2 0 . 0509 

MM&l 10 2: 2, 5-S^cm-3- (4-^DD7i-H^jMf 



-7 8t:(CT, 2, 5-^DOZ3f>8^ (18 8mg, 0. 912 
mmo 1) <Dmt*3 L U> (10ml) HMttZftMltit^ V ^JUT^ — r>A 
(lM^-y->jg^: 1. 9 2ml) £j»TU 0t:iCT3 O^Jt^L/io £ 



c m 



- 1 




o=s=o 
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htlzrkVU-? Y>fzr?y(— tdttU 'S+th > : Bt&X^JU (= 3 : 1) 
«fc»3^fc»SISri«JE»*gLfc. »6ftfc»»8S|j!S (12 8mg) ©^Dom 
( 1 0 m 1 ) mmz&{kttr=. )l> ( 0 . 2 6 ml. 3. 60mmo 1) 

5ot:^T6. smmm&Lfz. fcfomzmmmmLtz 0 

nfcllil^^y-^ (10ml) 4-^nu^>ii>x)^y^ 
>M-f h'J^A (1 7 lmg, 0. 863 mmo 1 ) &>£ZSffiMft U -^A 
(212mg, 2. 16mmo 1) 7 O'CCT 1 9 P*raft#Lfc. ^jg. 

£Tft2m £ffiiK£«JEEii«f Lfc. »5ftfca«38«£ffl«x^&in]*, 7K, 

u mmt-sm a osmg, 3 5%) ^efit*tiTi#t. 

I R (AT R) v : 3 0 9 1, 3064, 2998, 2933,1 581, 
15 50, 1473, 1419, 1392, 1317, 1280, 1255, 
1 2 3 4, 1 1 7 0, 1 1 3 5, 1 0 8 5, 1 0 6 8, 1 0 1 0, 9 1 0, 
8 3 3, 8 2 1, 7 6 7, 7 2 7, 7 0 9, 6 4 6, 5 8 2, 5 3 9, 5 0 7, 
4 6 4, 4 3 0 cm -1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 4. 49 (2H, s) , 
7. 49 (2H, d, J = 8. 6Hz) , 7. 62 (2H, d , J=8. 8 
Hz), 7. 90 (1H, d, J=2. 5Hz), 8. 35 (1H, d, J = 
2. 5Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 

10 3: 2, 5-i?9nn-3 - [1- (4-^dd7x-MM- 
;U) - 5- ^>^;i/) bf'Jy> 
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CI 

2, 5-y^DO-3- (4-^DD7i-;i/7J^M^) hf'J> ? > 
(7 0mg, 0. 2 0 8mmol) , #%^J 3 Ti#btl^4 - (*5Ml/X;U*:i 
;W - 1 -79 J—)], (9 5mg, 0. 6 2 4mmol) Ml/y7/^^l/> 
hU-n- *7> (151mg, 0. 6 2 4mo 1) ©h ;Ux > 

(10ml) ^^T;i/rf>#HmT> 3 0#rpm^SSSLL^o ^iS£T?$£P&. 

h^^-KittU ^\++f-> : m-m.3-^)V (=1 : 1) m&WL&V'&f-ftm*: 
MEE2£*£U M$Mt&®) (7 4m g, 7 6%) SrT^:? 7»It LTfffco 
I R (ATR) v : 3 0 9 1, 3060, 2931, 1581, 1546, 
1 4 7 5, 1 4 1 3, 1 3 1 3, 1 2 7 8, 1 2 0 9, 1 1 2 4, 1 0 8 3, 
1 0 4 9, 1 0 1 2, 9 6 4, 9 0 6, 8 7 1, 8 3 1, 7 5 4, 7 0 5, 
628, 588, 532, 468cm" 1 . 

1 H — NM R (400 MHz, CDC 1 3 ) 6 : 1. 38-1. 52 ( 2 H, 
m), 1. 83-1. 98 (2H, m), 2. 08-2. 20 ( 1 H, m) , 
2. 49-2. 60 (1H, m), 2. 88 (3H, s), 2. 97 (2H, t, 
J = 7. 8Hz), 4. 72 (1H, dd, J = 10. 9, 4. OHz), 
7. 43 (2H, d. J = 8. 6Hz) , 7. 53 ( 2 H, d, J=8. 6 
Hz) , 8. 00 (1H, d, J=2. 5Hz) , 8. 31 (1H, d, J = 
2. 5Hz) . 

MS (m/z) : 4 7 0 (M + + H) . 

7tmfttir : C 17 H 18 C 1 3 N0 4 S 2 • 0. 25H 2 0£LT 
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mmm : C 4 2. 9 6 % ; H 3 . 9 2 % ; C l 22.38%; 

N 2. 9 5 % ; S 13.49%. 
MMM : C 4 3. 0 2 % ; H 3 . 8 l % ; C l 22.54%; 

N 3. 01%; S 13.50%. 
%mm 10 4: 4-^DD-3- (4-^QD7iZMMrJM^) fcf'J 
5>> 



4-/7DO-3 -*^;i/t?U^>&®?i& (4 0 2mg, 2. 45mmol) , 
N-^DD3A^$H (3 2 7mg, 2. 4 5mmo 1 ) *5«ktf2, 2'- 
7Vtf^ (2 -^^^Dhf^-~ KU;W (30mg, 0. 183mmol)<£> 

mmitmm (i 5mi) mmm&mmnmm.T. 1 3mmi)n®iWffiLti e Kmm 

£^&£T*fc£PU MEEitfcgLfco *#£n£MSIM£:/* (10ml) 
t£^3?U 4-^nD^x-;i/7>;U7^ ^^hU^A (48 7mg, 2. 4 5 
mmo 1 ) &,£££@£&;27 U OA (4 8 1 mg, 4. 9 Ommo 1 ) SrjQ*., 

(=2 : i) mtnmm^<omz.^m^mj£mmv, mut&m (i 3 0mg, 
i8%) ^d«tir#fe. 

I R (ATR) v : 3 0 6 0, 2917, 1708, 1573,1556, 
1 4 7 5, 1 4 1 3, 1 4 0 3, 1 3 1 1, 1 2 8 0, 1 2 3 2, 1 1 8 9, 
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1 1 5 5, 1 1 2 0, 1 0 7 9, 1 0 1 2, 9 3 3, 8 9 0, 8 5 4, 8 3 3, 
8 1 7, 7 7 7, 7 4 4, 7 2 1, 6 9 4, 6 3 2, 5 7 4, 5 5 7, 5 1 4, 
4 6 0 cm -1 . 

1 H — NMR (400 MHz, CDC1 3 ) <5 : '4. 56 (2H, s) , 
7. 28 (1H, d, J = 5. 4Hz) , 7. 48 (2H, d , J = 8. 3 
Hz) , 7. 63 (2H, d, J = 8. 5Hz) , 8. 49 ( 1 H, d, J = 
5. 4Hz) , 8. 5 4 (1H, s) . 
MS (m/z) : 3 0 2 (M + + H) . 

105 : 4 -47 □□- 3 - [l - [ (4 -2 an? x.-)l) 7s)VtSs-)V\ 
-5- ^y±M bTU>?> 



4_/7 DD _ 3 _ (4-s 7 nayx.~)lX)\,ft-)l*^)l<) e>Jy> (8 0 
mg, 0. 2 6 5mmol) , #%#J 3 Tt# £ n& 4 - (*?Ml/7J|/*- ;P) - 
1-^/-^ (8 1mg, 0. 5 2 9mmo 1 ) *«tyty7y^f l/> HJ - 
n-^fW7*7> (12 8mg, 0. 5 2 9mo 1) (DhJH> (10 
ml) M!£7;Pzf>i?fflmT, 3a«ML^ ^2&£Tft5m SJSfR 

^=^if>:^x^ju (=1 : 5) m&mjiQ'&fzftm&MiEm 
asu wMitafy) (7 4mg, 6 4%) &&&mfo£LTmco mznrcmtez 

: 156-157 1:. 
IR (ATR) v : 3 0 8 7, 3064, 3018, 2933, 1571, 
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1 4 7 3, 1 4 0 9, 1 3 1 1, 1 2 7 0, 1 2 0 7, 1 1 4 9, 1 0 7 6, 
1 0 1 4, 9 6 8, 9 0 6, 8 3 1, 7 9 4, 7 5 2, 7 0 0, 6 1 7, 5 7 6, 
536, 497, 466 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) <5 : 1. 35-1. 60 (2H, 

m), 1. 80-1. 99 (2H, m), 2. 20-2. 33 ( 1 H, m) , 

2. 51-2. 65 ( 1 H, m) , 2. 88 (3H, s), 2. 90-3. 00 
(2H, m) , 4. 80 ( 1 H, dd, J = 10. 9, 3. 8Hz) , 7. 20 
(1H, d, J = 5. 4Hz) , 7. 40 (2H, d, J = 8. 5Hz) , 

7. 52 (2H, d, J=8. 6Hz) , 8. 46 ( 1 H, d, J = 5. 4 

Hz) , 8. 8 0 (1H, s) . 

MS (m/z) : 4 3 6 (M + + H) . 

Ttmtttft : C 17 H 19 Cl 2 N0 4 S 2 ilT 

mmi§. : C 4 6. 7 9%;H 4 . 3 9 % ; C 1 16.25%; 
N 3. 21%; S 14.70%. 

:C 46. 88%;H4. 40%;C1 16.14%; 
N 3. 30%; S 14.52%. 

l 0 6 : 3- [6- (ter t-^y^fJk>UM=ry) - 1 - 



)V) fcf'J v> (2 0 Omg, 0. 6 6 2mmo 1 ) , 5 - ( t e r t -ZfJ-)V-y 
^^Py'JM+y) ^>^/-^ (2 8 8mg, 1. 3 2 mm o 1 ) *5 &Z$is 
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jy^f l/>h'J-n-^M7*7> (3 1 8mg, 1. 32mmol)<7) 

k;ux> (5mi) ®m&7)i3>mmm.T> 2 zmmuu^miMLtco tiasT 
zn&mmv, mu\t^m (3 0 7mg, 92%) ^m^M^mntvxntz. 

IR(ATR) v : 2 9 2 9, 2856, 1581, 1562, 1473, 
1 4 0 9, 1 3 9 4, 1 3 5 9, 1 3 2 1, 1 2 7 8, 1 2 5 3, 1 1 8 4, 
1 1 4 9. 1 0 8 3, 1 0 5 8, 1 0 1 2, 9 8 5, 9 2 1, 8 3 3, 7 7 5, 
7 5 2, 7 3 4, 6 9 0, 6 2 6, 5 7 0, 5 3 4, 4 6 6 cm- 1 . 
1 H — NMR (4 0 0MHz, CDC 1 3 ) 6:0. 01 (6H, s), 0. 86 

(9H, s) , 1. 12-1. 5 0 (6H, m) , 2. 0 7 -2. 2 0 (1H, m) , 
2. 45-2. 57 (1H, m), 3. 53 (2H, t, J = 6. 1Hz), 
4. 78 (1H, dd, J = ll. 4, 3. 8Hz), 7. 31-7. 40 

(3H, m) , 8. 79 (2H, d, J = 7. 5Hz) , 8. 03 ( 1 H, dd, 
J = 7. 8, 2. OHz) , 8. 34 ( 1 H, dd, J=4. 6, 2. OHz) . 
MS (m/z) : 5 0 2 (M + + H) . 

^t&M 10 7: 6- (4-^DD7xrjl/7M-;i/) -6- (2-^DDbf'J 

v>-3-<;u) - 1 -^-fry-ji/ 



CI 

TfOfTRdT, 3- [6- (ter t - ^)Vi?^)Vi/ 'J -1- 
[ (4-^7 uuy Jl/] ^->>] -2-^DOtf«J^> 

(2 9 4mg, 0. 5 8 5mmo 1) 0fh7th'n77> (1 0ml) « 
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7v<£t h^y^;U7> : t^:^A (lmo l/lfh7t KD75>^fft ; 
0. 7 0ml) £Jn*., SIl:T24I^M«#Lfc, Sffi&SriWJEEiiiH&Lfc. f# 

yM7A^D"7h^77^-t;#L, ^+f-> : 8t&X^;U (=1 : 1) mtti 

m^onrz^-m^mEEmmL. mmt^w (2 1 2mg, 93%) ^a^is*^ 

IR (ATR) v : 3 4 0 0, 2933, 2859, 1579, 1562, 
1 4 7 5, 1 4 0 7, 1 3 9 4, 1 3 1 5, 1 2 7 8, 1 1 8 4, 1 1 4 5, 
1 0 8 3, 1 0 5 8, 1 0 1 2, 8 2 1, 7 5 2, 7 3 4, 6 9 0, 6 2 6, 
6 0 5, 5 7 0, 5 3 4, 4 6 6, 4 1 2 cm" 1 . 

1 H — NM R (400MHz, CDC1 3 ) <5:1. 15-1. 65 (8H, 
m) , 2. 07-2. 20 ( 1 H, m) , 2. 47-2. 58 ( 1 H, m) , 
3. 59 (2H, t, J = 6. 4Hz) , 4. 79 (1H, dd, J = ll. 4, 
3. 8Hz), 7. 30-7. 42 (3H, m), 7. 48 (2H, d, J = 
8. 8Hz) , 8. 03 (1H, dd, J = 7. 8, 2. OHz) , 8. 34 
(1H, dd, J=4. 1, 1. 7Hz) . 
MS (m/z) : 3 8 8 (M + + H) . 

HRMS (FAB) : C 17 H 20 O 3 NC 1 2 S (M + + H) <hLT 
Sf&M : 3 8 8. 0 5 4 1 
: 3 8 8. 0 5 6 1 

^MM 10 8: 2 DP- 3 - [1- (4-^PP73i-;i/7 > ;i/^x;i/) S>^7 
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-7 8ttT, mmm9 8Tt#<~>*lfc2 -^PD- 3 - (4-^DD7i-^ 
XJI^XJM^U) tTUj;> (146mg, 0. 4 8 3mmol) <Dzs* h^is 
JL?> (5m 1 ) mmzzf^JVV^VA (1. 5 7M^«; 0. 6 2 
ml, 0. 9 6 6mmol) £n£TL-£: 0 -7 8tHT, 2 O^HHTO^, 1, 
6-y3-h'^1j-> (0. 0 9 5ml, 0. 5 8 Ommo 1 ) £flP;tfco fcfo 

7t h U;P/=fl©I^«^ffl) KT«f»U SSE^b^<» (6 0mg, 

3 2%) SS6B#tl/Tllfc. f# ^ttfcBffcSr^+f- > -x-^-;K'T^^. 

Mftjft : 168-169 "C. 

IR (ATR) v : 2 9 2 9, 2 8 6 1, 1573, 1558,1473, 
1 4 5 4, 1 3 9 4, 1 3 0 3, 1 2 7 6, 1 1 3 9, 1 0 8 3, 1 0 6 6, 
1 0 0 8, 8 4 0, 8 0 0, 7 4 8, 7 1 1, 6 4 6, 6 1 3, 5 7 4, 5 2 2, 

4 7 0, 4 1 2 cm -1 . 

1 H — NM R (4 0 OMH z, CDC1 3 ) 6:1. 30-1. 50 (4H, 
m) , 1. 5 0- 1. 6 6 (2H, m) , 1. 8 5 - 1. 9 8 (2H, m) , 
2. 33-2. 48 (2H, m), 2. 94-3. 10 (2H, m), 7. 28 
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-7. 37 (3H. m) , 7. 40 (2H. d , J = 8. 8Hz) , 7. 93 
(1H, dd, J = 8. 1, 1. 7Hz), 8. 38 ( 1 H, dd, J=4. 5, 
1. 8Hz) . 

MS (m/z) : 3 8 4 (M + + H) . 
Ttmttffi :C 18 H 19 Cl 2 N0 2 S<hlT 

mmm : C 5 6. 2 5%;H 4 . 9 8 % ; C 1 18.45%; 

N 3. 64% ; S 8.34%. 
^ffl'JM :C 5 6. 2 0 % ; H 4 . 8 5 % ; C 1 18.50%; 

N 3. 7 3 % ; S 8.46%. 
Mti&M 10 9: 2-^DP-3- [1- (4 -jy D D7x- jkXjMv^Jk) 



-7 8t;(IT, HJS^J9 8-Cf#£n>t2 -^DP- 3 - (4-^DD7x^ 
7,)Vfo-)\<*?-)V) tfU v f > (1 5 6mg, 0. 516mmol) h=^<> 
X^> (5ml) MEfc^Jl/'J^A (1. 57M^t>^; 0. 66 
ml, 1. 0 3mmo 1 ) ^Tbfc. - 7 8tl:t, 2 O^Jim 1, 5 
F^>^> (0. 0 9 2ml, 0. 6 1 9 mmo 1 ) £*0*fc. KJfcWc 

tt*u *>m®t. zm&ummmisrz. m^nrz^mmm^y ^ ^ -> u # y 
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7-th=.hV))'/ : *&v>m&mm&&&m) tcxttssL. mmtsm (7 2m g , 

: 129-131 V. 
I R (ATR) v : 2 9 2 9, 2861, 1575, 1558, 1475, 
1 4 4 6, 1 3 9 2, 1 3 0 3, 1 2 7 8, 1 1 4 3, 1 1 3 0, 1 0 8 3, 
1 0 5 4, 1 0 1 0, 9 1 0, 8 7 5, 8 3 3, 8 0 9, 7 5 4, 7 4 2, 
7 4 2, 7 3 2, 7 0 3, 6 4 6, 6 1 7, 5 8 0, 4 9 5, 4 5 8 cm" 1 . 
1 H — NMR (4 0 0MHz, CDC1 3 ) <5: 1. 05-1. 30 (2 H, 
m) , 1. 33-1. 5 0 (1H, m) , 1. 52-1. 7 0 (1H, m) , 
1. 75-1. 90 (2H, m) , 2. 02-2. 30 (2H, m) . 2. 65 
-3. 60 (2H, m), 7. 29-7. 39 (3H, m) , 7. 41 (2H, 
d, J = 8. 8Hz) , 8. 05 ( 1 H, dd, J = 8. 1, 1. 7Hz) , 
8. 39 (1H, dd, J=4. 5, 1. 8Hz). 
MS (m/z) : 3 7 0 (M + + H) . 
Ttmftffi : C ! 7 H 1 7 C 1 2 N O 2 S £ LT 

mmm : C 55. 14%;H 4. 6 3 % ; C I 19. 15%; 

N 3. 7 8 % ; S 8.66%. 
M®m : C 55. 06%;H 4. 55%;C1 19. 15%; 

N 3. 8 7 % ; S 8. 7 6 %. 

110: 4-^DP- 3 - [1- (4-^DD7x-MM-^) 
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o=s=o 




CI 



)V7,)l*-)V*^M t°U^> (138mg, 0. 4 5 7mmol) (DiS* 
xX^> (5m 1 ) mmz^)W)^h, (1. 57M^+f>^;0. 58 
ml, 0. 913mmol) ^STlfc, -78t:i:T, 2 0#H»Uf#l£, 1, 
5-y3-h'^>^> (0. 0 6 8ml, 0. 4 5 7 mmo 1 ) &tinAtz 0 fcfo 

m^MzTmm ltz, mmm&muftm7k\zTm&'&, m^mmi- \- u ^aic 

7)11]^ A? bt/^y^—iZttL, :mm^)V (=2:1) *gttj 

(3 0mg, 18%)^efeafttLTilfc. #<=>tl7t@#:^X-7^;i/{-T^ 
HKjA : 145-147 r. 

IR (ATR) v : 2 9 2 9, 2863, 1579, 1469, 1452, 
1 3 9 2, 1 3 4 6, 1 3 0 5, 1 2 8 0, 1 2 7 0, 1 2 1 1. 1 1 4 3, 
1081, 1012, 975, 9 37, 910, 871, 823, 794, 
7 5 4, 7 2 5, 6 8 0, 6 1 7, 5 8 2, 5 6 3, 5 4 7, 5 0 7, 4 6 8 
c m~ 1 . 

1 H — NMR (4 0 0MHz, CDC1 3 ) 6 : 1- 10-1. 30 (2H, m) , 
1. 32-1. 50 ( 1 H, m) , 1. 60-1. 69 (1H, m) , 1. 7 8- 
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1. 8 9 (2 H, m) , 2. 01-2. 22 (2H, m) , 2. 70-3. 00 
(1H, m) , 3. 3 0 - 3. 7 0 (1 H, m) , 7. 23 (1H, d , J = 
5. 4Hz) . 7. 35 (2H, d, J = 8. 8Hz) , 7. 40 (2H, d, 
J = 8. 8Hz) , 8. 41 (1H, d, J = 5. 1Hz) , 8. 57 ( 1 H, 
s) . 

MS (m/z) : 3 7 0 (M + + H) . 
Ttmfttfr :C 17 H 17 Cl 2 N0 2 Stlt 

ISI1 : C 55. 1 4 % ; H 4. 63%; CI 19. 15%; 
N 3. 78%; S 8.66%. 

: C 5 4. 9 9 % ; H 4 . 6 1 % ; C 1 19.06%; 
N 3. 89%; S 8. 72%. 

mmm 111 : 4- u-gaa^xx^^frxjM^u) ^y^—^ 



4-^DD^>t'>^JV7^>@lthU^A ( 3 5 9mg, 1. 81 
mmo 1 ) , 4 - (^DD^JI/) ^TV-)^mmm (3 0 7mg, 1.81 
mmo 1 ) &£Zmm*V<y2± (3 5 4mg, 3. 6 1mmol) ^1-7"D/1 

y-;u ciomi) tan*., 7 oricT2 mw«#Ljfc. sist?^, ^ 

)V (=3 : 2) »mSK«fc0^fc^i®Sr«£E»lffiLfc. #£n£@#£'\=Mt>- 
I-r;K:TiStM, m.fMt&'fo (15 4mg, 3 1%) 




o=s=o 




CI 
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IR(ATR) v : 3 1 0 2, 2969, 2917, 1575, 1504, 
1 4 7 3, 1 4 1 3, 1 3 9 6, 1 3 3 4, 1 3 0 9, 1 2 5 7, 1 2 2 0, 
1 1 5 9, 1 1 2 2, 1 0 8 1, 1 0 1 2, 9 4 8, 8 9 8, 8 7 5, 8 3 1, 
821, 784, 723, 657, 593, 561, 541, 478, 451, 
4 18 cm" 1 . 

'H-NMR (400 MHz, CDC1 3 ) 5:4. 64 (2H, s), 

7. 4 0- 7. 5 0 (3H, m) , 7. 62 (2H, d, J = 8. 8Hz) , 

8. 6 6 (1 H, s) . 

MS (m/z ) : 2 7 4 (M + + H) . 

M1foM 112: 4- [1- (4-^DD7xZJ^M^) -5- (t^I/X 

^yj-M ?-TV-)l 



4-^DD^>t , >7^7^>itH'J^7A (1 1 3mg, 0. 569 
mmo 1 ) , 4- (^DO/fJW ^y^-JHil (9 7mg, 0. 5 6 9 
mmo 1 ) &&.Z$%mti U^A ( 1 1 2mg, 1. 1 4mmo 1 ) J — )V 

(5mi) \zmx, 7otcxi immmftLXio m^x^mm. m^m& 
mm^fco n^tirzmmmizmm^j^taK.. ffiftu%m7m?-bvo/±\zx 

tzmmnm.. #%#i3T#e>n7t4- (twutju*:^) - 

(13 0mg, 0. 8 5 3mmo 1 ) M^yJ^ *^U> h U - n - :7*3Ml/tf; 
X*7> (2 0 6mg, 0. 8 5 3mmol) ©h;H> (10ml) ^i$7 
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bbbx^u (=i:3) »mtt«fco»&#iffl«:«jEa*gu mwt&m (m 

mg, 4 8%) SrefiSftibtflfc. 6fei#:^A^ij->-x-f;^:T^ 
jB£ : 1 2 3 - 1 2 5*C. 

I R (AT R) v : 3 1 0 2, 2937, 1581, 1508, 1475, 
1421, 1392, 1311, 1295, 1274, 1234, 1197, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 1 4, 9 6 4, 9 3 1, 8 7 7, 8 5 0, 
8 2 1, 7 6 7, 7 5 0, 7 0 9, 6 6 5, 5 5 7, 5 3 0, 4 8 7, 4 5 5, 
4 2 0 cm" 1 . 

1 H — NM R (4 0 0MHz, CDC1 3 ) <5:1. 35-1. 55 (2 H, 
m), 1. 80-1. 98 (2H, m), 2. 24-2. 39 ( 1 H, m) , 
2. 39-2. 50 (lH, m) , 2. 87 (3H, s), 2. 91-3. 01 
( 2 H, m) , 4. 48 (1H, dd, J = 1 1 . 2, 3. 9Hz), 7. 38 
-7. 45 (3H, m) , 7. 47 (2H, d, J = 8. 6Hz) , 8. 65 
(1H, s) . 
MS (m/z) : 4 0 8 (M + + H) . 
7tmftffi :C 15 H 18 C1N0 4 S 3 £LT 

: C 44. 16%;H 4. 4 5 % ; C 1 8. 69%; 

N 3. 43%; S 23.58%. 

: C 4 4. 2 5 % ; H 4. 3 4 % ; C I 8 . 5 8 % ; 

N 3. 5 4 % ; S 23.82 %. 
MffiM l 13 : 5- (4-^Da7i-MM-JM^) ^T S J— )V 




0=S=0 
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5 -*3 1 ;i^7V r -;U (3 8 Omg, 3. 8 3mmol) , N-^ddda^ 
(5 1 lmg, 3. 8 3mmo 1) . 2, 2' -T'/h'X {2-*J-)V 
yptT^-- hU;i/) (6 2mg, 0. 3 8 Ommo 1 ) *d;tfflfK (0. 2 2 
ml. 3. 8 3mmo 1 ) (Dmmtfikm ( 1 5 m 1 ) JBffltt£g«£H$rF. 
1 8NfW*nf»iSdELfe. EJ&«££»i;-W&3JJU «JBE»H& L &. ^e»nfc»«l 
(10ml) fc»#U 4-^OD7i-M^7>f>KtH 
(7 6 1mg, 3. 8 3mmol) (3 7 6mg, 

3. 8 3ramo 1) SM, 7 OXZiZX 2 3 mffltitftlsfZo SlStt^MSTJ^ 

x^;w (=1 : i) Mmm£vnrcftm&ffi&mffii>, mm<t^ (7 6m g , 

7. 2 %) ^teBfttlTHf;, 

I R (ATR) v : 3 0 8 5, 2975, 2915, 1671, 1577, 
1 5 2 1, 1 4 7 3, 1 3 9 2, 1 3 1 3, 1 2 5 3, 1 1 9 3, 1 1 4 3, 
1081, 1012, 968, 894, 873, 836, 773, 728, 
705, 651, 620, 605, 565, 543, 476, 443cm" 1 . 
'H-NMR (400 MHz, CDC1 3 ) 6 : 4. 57 (2H, s), 
7. 49 (2H, d, J = 8. 8Hz) , 7. 57 ( 1 H, s) , 7. 65 
(2H, d, J = 8. 6Hz) , 8. 81 ( 1 H, s) . 
MS (m/z) : 2 7 4 (M + + H) . 

MMM 114: 5- [1- [ (4-^DD7i^) 7JUfr-;U] -5- Qj^ 
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5- (4-^DD7i-MMlJ^^) ?7 ( /-Jl/ (5 lmg, 
0. i8 6mmoi) , 3 <=> tifz 4 - -1-7' 

PS— ;M5 7mg, 0. 3 7 2mmo 1) *5 c k^->7y^^U>h'J-n-7' 
5 L ;U*7.7^^> (9 Omg, 0. 3 7 2mo 1) OhJH> (10ml) « 

vtco ntzmwm & 7 ? v ^ -> u # y ^ a ^ □ ^ h ? ^ 7 ^ - ^tt 

U mt*?-U> :%tWx.3-)l (=1:2) ^ffi&cfc Of#fc#®£Mim*iiU 
Hiete^ (5 3mg, 7 0%) SrefeHtetLTtt/to ^nfcM^^-t)- 

KjA : 9 5- 9 6t. 

IR(ATR) v : 3 0 9 9, 3021, 2942, 1575, 1513, 
1 4 7 3, 1 3 9 2, 1 3 5 1, 1 2 9 9, 1 2 7 2, 1 2 4 0, 1 2 0 1, 
1 1 7 4, 1 1 3 7, 1 0 8 5, 1 0 1 2, 9 6 6, 9 1 4, 8 7 3, 8 2 7, 
7 7 7, 7 4 6, 7 0 3, 6 3 4, 6 1 3, 5 6 6, 5 2 8, 4 7 0 cm" 1 . 
1 H — NMR (400 MHz, CDC 1 3 ) 6:1. 445-1. 60 (2H, 

m), 1. 81-1. 99 ( 2 H, m) , 2. 00-2. 12 ( 1 H, m) , 
2. 50-2. 61 (1H, m), 2. 89 (3H, s), 2. 92-3. 01 
(2H, m), 4. 41 (1H, dd, J = l 1. 1, 3. 5Hz), 7. 43 
(2H, d, J = 8. 5Hz) , 7. 47 (1H, s) , 7. 52 (2H, d, 
J = 8. 5Hz) , 8. 8 2 (1H, s) . 

MS (m/z) : 4 0 8 (M + + H) . 

ytmftffi : C 1S H 18 C 1 N0 4 S 3 tbT 
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Wmm : C 4 4. 1 6 % : H 4. 45%; CI 8. 69%; 

N 3. 4 3 % ; S 23.58 %. 
mmm. : C 4 4. 4 4 % ; H 4 . 38%; C I 8.75%; 

N 3. 5 3% ; S 23.41%. 
###J 1 2 : f7'7-JH2-^^;-^ 



*<£lt#T> 2 -^l^l^TV-^ (4 8 3mg, 4. 2 7mmol) <D* 
^y-^ (1 0ml) W:7K^b*^itMJ^A (2 4 2mg, 6. 4 0 

mmo i) zmxtzo KfomT&mmm. Kmrnz^uapi, m&m^vrzo m 
zntzmwmiz^ mm^jv^aA. mmm^mvrz. mmm&mvkm. 

&X5F-;P (=1 : 1) ©»ffi«.fc0#fc#H£«ffi»ttU «83fb£«& (3 2 4 
mg, 6 6%) SefilfttUTHfe. 

1 H — NM R (4 0 0 MH z , CDC1 3 ) 6:3. 30-3. 7 0 ( 1 H, 
m) , 5. 14 (2H, s) , 7. 32 ( 1 H, d, J=3. 4Hz) , 
7. 74 (1H, d, J=3. 2Hz) . 
MS (m/z) : 1 1 6 (M + + H) . 

MMM 115: 2- (4-^DD7x-MJ^-JM^) ^7'/-^ 



CI 

f7 > /-^-2-/^y-A (Hlrng, 1. 4 9mmo 1 ) (DZnnfcJl 
A ( 1 5 m 1 ) mmzmt?-*- )V ( O . 3 3 ml, 4. 4 7 mm o 1 ) 
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tzmmmzy? aomi) izmmv, 4-yna^>if>xjiy^ > 

m± HJ^A (2 9 6rag, 1. 49mmol) &&T$%$mtl 'J OA (2 9 2 
mg, 2. 98mmol) £r2JD*., 7 OtCT 2 4mmmWLfco mU$LX°&l% 

Kfom&m&mmLrco n^ntzmmmmzmmx.^)],^^, mta-k 

•tto nzntzmifamm&^vtiy^tiyAzn-Thifyyj-iztti,, ^\*-t>- 
> : wm^ju (=1:1) mttim£ <o'&rzftm$:mj£mmL. mut^ty 

(16 9mg, 4 1%) ^mafttUife, 

IR(ATR) v : 2 9 6 7, 2 9 1 3, 1 5 7 3, 1 4 9 8, 1 4 7 5, 
1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 1 8, 1 1 8 4, 1 1 4 7, 1 0 8 1, 
1 0 6 2, 1 0 1 2, 9 6 6, 8 8 7, 8 2 5, 7 7 5, 7 6 3, 7 3 0, 
7 0 0, 6 3 0, 5 9 9, 5 6 3, 5 4 9, 4 7 8, 4 4 7 cm" 1 . 
'H-NMR (40 0MHz, CDC1 3 ) 6 : 4. 79 (2H, s), 
7. 42 (1H, d, J = 3. 2Hz) , 7. 47 (2H, d, J = 8. 6 
Hz) , 7. 64 (2H, d, J=8. 8Hz) , 7. 72 (1H, d, J = 
3. 4Hz) . 

MS (m/z) : 2 7 4 (M + + H) . 

mmm in : 2- [1- [ (4-^dd7i^) xji^jii -5- (^^ 



CI 

2- (4-^DD7i-J^J^U^?iP) ^Tl/-;U (7 5mg, 
0. 2 7 4mmol) > 3 4 - (;*^;U7JU*-;U) - 1 -7 
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9 J— ;U(83mg, 0. 5 4 8mmo 1 ) fc^yyy/ *^U> h U - n -y 
?M7^7> (1 3 2mg, 0. 5 4 8mo 1) ©hM> (10ml) M 

ttU S^fl/>:Bill^ (=1 : 2) *ffi»c£ 0»fc#K«JE»ieu 
^fEte^ (87mg, 7 8%) ^efe@#ittf#fc. tteftjfcHttfcX— t 1 

fi!6^: : 118-11 9*C. 

IR(ATR) v : 3 1 3 7, 3006, 2913, 1583, 1496, 
1 4 7 1, 1 3 8 8, 1 3 5 7, 1 3 1 5, 1 2 8 4, 1 2 3 8, 1 2 0 3, 
1 1 3 5, 1 0 8 3, 1 0 4 3, 1 0 1 0, 9 7 5, 8 7 7, 8 4 2, 8 0 4, 
7 6 5, 7 3 6, 7 0 5, 6 4 2, 6 0 1, 5 7 2, 5 2 6, 4 6 8, 4 3 9 
cm -1 . 

' 1 H — NM R (4 0 0MHz, CDC1 3 ) <5: 1. 40-1. 62 (2H, 
m), 1. 80-1. 9 9 (2H, m) , 2. 22-2. 3 5 ( 1 H, m) , 
2. 48-2. 58 ( 1 H, m) , 2. 88 (3H, s), 2. 92-3. 00 

( 2 H. m) . 4. 61 (1H, dd, J = 1 1 . 2, 3. 7Hz), 7. 39 
-7. 47 (3H, m), 7. 51 (2H, d, J = 8. 5Hz) , 7. 68 

(1H, d, J = 3. 4Hz) . 
MS (m/z) : 4 0 8 (M + + H) . 
Ttmfttir : C 15 H 18 C 1 NO,S 3 tlT 

Wmm : C 44. 16%; H 4. 4 5%; CI 8. 69%; 

N 3. 43%; S 23.58%. 
nmm : C 44. 32%;H 4. 40%; CI 8. 74%; 

N 3. 5 4 % ; S 24.04%. 
MMM 117: 5- (4-^PD7i-KM^M^I/) £±2V=jk 
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o=s=o 

CI 

tf-^rUV—JU- 5 — Ol*?/— )V (8 5mg, O. 8 5 8mmol) ©^D 
□ tfUl^A ( 1 0 m 1 ) mmzt&it^*-)l ( 1 8 8 u 1 , 2 . 5 7 mm ol) & 

'&it>tltz.mm%W:%:Zr? (1 Om l ) tC?£#?U 4-^DD^>-fe*>7JU 

7 ^ MJ^A (1 70mg, 0. 858 mm o 1 ) , fi^j U r> A 

(2 5 2mg f 2. 5 7mmo 1 ) te&XSBVit'r b y^-V A 

(15mg) £;bOA, 7 Ot^CX 3 BMUMfcLfc. £jfo^£^iSi;T}$£P^ ZS? 

Bfcx^U (=1:1) »ajtt«fc0#fc#W&«EE»ffiU (8 lrag, 

37%) *&&mwt\sTm^ 

IR(ATR) v : 3 1 4 1, 3085, 2983, 2921, 1475, 
1 5 0 6, 1 4 9 0, 1 4 7 5, 1 3 9 6, 1 3 1 9, 1 2 8 4, 1 2 6 3, 
1 2 1 3, 1 1 7 8. 1 1 5 1, 1 1 1 0, 9 6 8, 9 2 3, 8 6 9, 8 2 3, 
76 9, 74 6, 700, 644, 559, 541, 482, 455, 422 
c m" 1 . 

*H-NMR (400 MHz, CDC1 3 ) <5 : 4. 47 (2H, s), 
7. 02 (1H, s) , 7. 52 (2H, d, J = 8. 8Hz) , 7. 70 
(2H, d, J = 8. 8Hz) , 7. 82 ( 1 H, s) . 
MS (m/z) : 2 5 8 (M + + H) . 

nm&l 118: 5- [1- {4->7UU7x.-)\,7s)V-fc—)V) -5 - (*^Jl7s 
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0=S=0 0 
CI 

5- (4-!?DD7ii;^M-JM^) ^-^-tf % /-;U (6 5mg, 
0. 2 5 2mmol) , 3 T# e> n& 4 - (>3\>p;*;i/*-;i/) - 1 

— ;W(7 7mg, 0. 5 0 4mmo 1 ) iS&Zfiz/T S tf-isyh 1 ) - n-7 
5^;^X/^^> (122mg, 0. 50 4mm o 1 ) © h;PX> (10ml) 

£ft£:4 - - i ;u (7 7mg, 0. 504 

mmo 1 ) *5J;tf->7V ^^U>hU - n -^Jl/*^*^ > ( 1 2 2mg, 
0. 5 04mmol) Ml*., $ e»fc7;Hf>»ffl$CT, 2 5«FWJnf»JaSKl/fc. 

^7A^D7h^7^-i:#u s\*rD-> : mmx-T-ji (=1:3) mm 
m&omfc.ftm&ffij£mffiis* m&<t£>® (8 2mg, 8 3%) *B&mwti, 

MA: 164-166 *C. 

IR (ATR) v : 3 1 3 9, 2937, 1583, 1504, 1475, 
1 3 9 4, 1 3 1 1, 1 2 7 6, 1 1 9 3, 1 1 4 7, 1 1 2 8, 1 1 0 8, 
1 0 8 5, 1 0 5 4, 1 0 1 2, 9 6 8, 9 4 6, 9 1 9, 8 7 1, 8 5 4, 
8 3 1, 7 7 1, 7 5 4, 7 0 7, 6 4 9, 6 2 2, 5 5 3, 5 3 2, 4 9 1, 
4 6 2 cm" 1 . 

1 H — NMR (400MHz, CDC1 3 ) 6:1. 43-1. 60 (2H, 
m), 1. 80-1. 99 ( 2 H, m) , 2. 06-2. 20 ( 1 H, m) , 
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2. 39-2. 49 (1 H. m) , 2. 89 (3H, s), 2. 94-3. 01 
(2H, m), 4. 29 (1H, dd, J = l 1. 1, 4. 0Hz) , 6. 96 
<1H, s) , 7. 48 (2H, d, J = 8. 3Hz) , 7. 57 (2H, d, 

J=8. 6Hz), 7. 79 (1H, s). 

MS (m/z) : 3 9 2 (M + + H) . 

Timftffi : C 15 H 18 ClN0 5 S 2 tbT 

MmM : C 45. 9 7 % ; H 4. 6 3 % ; C 1 9. 05%; 

N 3. 5 7 % ; S 16.36%. 
: C 45. 9 8 %;H 4. 7 9 % ; C 1 8. 96%; 

N 3. 6 6 % ; S 16.29%. 
%Mm 119: 4- eU> ? > 



4-^DO^^;Hf«Jv ? >m^ (1. 26g, 7. 65mmol) , 4-^7 
□ D^>ii>x;i/^^ >^-MJ^A (1. 5 2 g, 7. 6 5mraol)Mi; 
BfiS#U£7A(l. 5 0g, 15. 3mmo 1) Ol-yn/V-Jl/ (50 

mi) ^^7 ot:3!jp^T8^r B ut^Lrco s/«£^u£-e}$2^, m&mm 

K#U ^it> : g^XfP;U (=2 : 3) ^dtlf^cfc 0 U 
^tEfL^ (1. 26g, 6 2%) ^efei^iLTIIfc. 
'H-NMR (400 MHz, CDC1 3 ) <5: 4. 29 (2H, s), 
7. 06 (2H, d, J = 6. 1Hz) , 7. 47 (2H, d, J = 8. 8 




0=S=0 
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' Hz) , 7. 59 (2H, d, J =8. 5Hz), 8. 57 (2H, d, J = 
6. 1 Hz) . 

MS (m/z) : 2 6 8 (M + + H) . 

nmm 120 : 4- [1- (4-^dd7xzmm^) 



- 7 8X:iZX. 4- (4-^DD7i-HU-jMfJl/) tfU^> 
(lOOmg, 0. 3 7 4mmo 1) (Dfh7t:Kn77> (5ml) 
^)W)fy& (1. 5 7 M^\3r+J- >i£i£ ; 0. 2 9ml, 0. 44 8mmol) 
SiTl/c. -7 8tCT, 1 0 2>Wift*M£. 3-h'7*^> (5U1, 
0. 4 4 8mmol) SrflP*.*:,, HM^^CIfiSTMl, IiSi:tl6 

^■tf>:^X^;U (=2:1) i&tt}i£cfc 0#fc#il£M]BEMU *ff2^^ 
(76mg, 6 3%) ^aeiftttTifc. ^^nfeH^^^tt^-X-^ 

j»^t : 109-111 "C. 

IR (ATR) v : 2 9 3 3, 2859, 1596, 1575, 1558, 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 3 2 2, 1 2 8 0, 1 2 3 8, 1 2 0 9, 
1 1 7 2, 1 1 4 5, 1 0 8 3, 1 0 1 0, 9 9 1, 9 7 0, 8 8 5, 8 4 4, 
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8 2 1, 7 6 7, 7 5 4, 7 3 0, 7 0 3, 6 6 7, 6 3 0, 5 9 9, 5 6 5, 
52 0, 466, 410 cm" 1 . 

'H-NMR (4 0 0MHz, CDC1 3 ) 6:0. 84 (3H, t, J = 
7. 3Hz) , 1. 0 9- 1. 4 0 (4H, m) , 2. 07-2. 10 ( 1 H, 
m), 2. 37-2. 49 ( 1 H, m) , 3. 98 (1H, dd, J = 1 1 . 6, 
3. 5Hz), 7. 06 (1H, d, J = 6. 1Hz) , 7. 39 (2H, d, 
J = 8. 8Hz) , 7. 48 (2H, d, J = 8 . 6Hz) , 8. 53 (2H, 
d, J = 6. 1 Hz) . 
MS (m/z) : 3 2 4 (M + + H) . 
jtmfttir : C 16 H 18 ClN0 2 StbT 

Sirafi :C 5 9. 3 4 % ; H 5. 60%;C1 10.95%; 

N 4. 33%; S 9.90%. 
M®M: C 59. 41%;H 5. 54%;C1 11. 18%; 

N 4. 47%; S 10.09%. 

nffi&l 12 1: 4- [ (4 - ^ any ^-jixji*-)],) (j/Zu^yj-M * 



H»!ji i 9T#6n/i4- (4-^DD^x-;P7.;u7fN-ji/^^;u) tfu^ 

>(70mg, 0. 261 mmo 1 ) , D^>^/— )V (49« 1 , 
0 . 5 3 8 mmo 1) 7 J * J- V > V U - n > 

(12 9mg, 0. 5 3 8mol) ©hJPX> (5ral) «7J^>M 

t, 3 BT$immwffi,istz.o m^-c^mk. R^mz^^u^>^/— )v (49 
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Hi, 0. 5 3 8mmo 1 ) &&X$ : sy J *=f-V> MJ - n-^JlsfcXfc? > 
(129m g, 0. 538mol) SrJDx., $bl:7J^'>Hi^T, 2 2mm 

(=2 : i) mtamj: ontcfrm&m&mmL. mmt^® (7 7m g , 

MM, : 133-135 1. 

IR(ATR) v : 2 9 6 0, 2867, 1594, 1577, 1558, 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 3 4 2, 1 3 1 9, 1 2 7 8, 1 2 2 4, 
1 1 4 3, 1 0 8 3, 1 0 1 0, 9 9 3, 9 5 4, 9 0 2, 8 4 0, 8 2 1, 
7 6 7, 7 5 0, 7 0 5, 6 4 2, 5 9 2, 5 5 1, 5 0 7, 4 6 4 cm" 1 . 
1 H — NM R (4 0 OMH z, CDC1 3 ) 6:0. 92-1. 08 (1 H, 
m), 1. 44-1. 83 (6H, m), 2. 33-2. 45 ( 1 H, m) , 
2. 78-2. 90 (1H, m), 3. 88 (1H, d, J = 10. 3Hz), 
7. 03 (2H, d, J = 5. 1Hz) , 7. 32 (2H, d, J = 8. 6 
Hz) , 7. 43 (2H, d, J = 8. 6Hz) , 8. 46 (2H, d, J = 
5. 6Hz) . 

MS (m/z) : 3 3 6 (M + + H) . 
itMttffi : C 17 H 18 C lN0 2 StlT 

Wmife : C 6 0. 8 0 % ; H 5. 40%;C1 10.56%; 

N 4. 17%; S 9. 55%. 
MWtm : C 6 0. 7 6 % ; H 5. 44%; CI 10.68%; 

N 4. 2 0 % ; S 9.61%. 
12 2: 4- [ (l-Zany^-)],^)^- )V) (fh7l:KDb°7> 

-4 — r;u) *5p;uj eu->*> 
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eye? 



o=s=o 




CI 



>(70mg, 0. 2 6 1mmol) , fh7hFotf7>-4-t-^ (5 1 
Ail, 0. 5 3 8mmol) ^t/yJ/^f P>MJ-n-^M7*7> 
(12 9mg, 0. 5 3 8mo 1) ©Ml^X> (5ml) M^7^>M 

t, 3 amtinmwffiisfz., s^ic^h^t KPtr^>-4- 

t-JP (5 1 1 , 0. 5 3 8mmo 1) :fc£tf;>T/ MJ - n 
J^X*7> (12 9mg, 0. 5 3 8mol) £}JD*-, £ £ {£T;H^>#H^ 

mrn^j^ (=1:2) mitim&K>'&frftw*ffimmmi,, umt&m (6 5 
mg, 71%) ^e»iit#fe. mzftfzmfc&^-y-y-j^-^MzT 

gfi* : 208-209 1:. 

I R (AT R) v : 2 8 4 6, 1594, 1573, 1560, 1475, 
1 4 4 0, 1 4 1 7, 1 3 9 4, 1 3 7 1, 1 3 1 5, 1 2 7 8, 1 2 4 5, 
1 2 1 1, 1 1 8 0, 1 1 4 3, 1 0 8 3, 9 8 9, 8 7 7, 8 3 5, 7 7 3, 
7 5 2, 7 0 3, 6 3 0, 6 0 3, 5 6 5, 5 2 4, 4 7 8, 4 5 1 cm" 1 . 
'H-NMR (400 MHz, CDC 1 3 ) <5: 1. 22-1. 42 (2H, 
m), 1. 60-1. 75 (1 H, m), 2. 30-2. 40 ( 1H, m) , 
2. 78-3. 01 ( 1 H, m) , 3. 41 (1H, td, J = 1 1 . 7, 2. 
4Hz), 3. 51 (1H, td, J = 1 1 . 9, 2. 0Hz), 3. 8 0- 
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3. 93 (1H, m) , 3. 87 ( 1 H, d, J=8. 6Hz) , 3. 98- 

4. 06 (1H, m) , 7. 00-7. 12 (2H, m) , 7. 30 (2H, d, 
J = 8. 8Hz) , 7. 43 (2H, d, J=8. 6Hz) , 8. 47 (2H, 
d, J = 5. 4H z ) . 

MS (m/z) : 3 5 2 (M + + H) . 

mnm 123: 4- [ (1 -^>^;nf^u v>-4--r;u) (4-^on7x 




o=s=o 

0 

CI 

^mmi 1 9-ef#e.nfc4- (4-^DD7x-MMzjMf;w tru^ 

>(7 0mg, 0. 2 6 1mmol)s 1 -1> 9 J)],\£ 1 U > J >- 4 -3*— ;U 
(10 3mg, 0. 5 3 8mmol) M^>7/^^l^>hU-n-^M 
X4^> (129mg, 0. 538mol) <D h;UX> (5ml) 
>HH^T. 3 BWiJOSfcitaStLfc. ^a^Tft^, SMi: 1 -^>v>;Hf ^ 
•Jy>-4-t-^ (10 3mg, 0. 5 3 8mmo 1 ) ^^>7/ *^V> 
hU-n-^i*X^7> (12 9mg, 0. 5 3 8 mo 1 ) £ £> IC 

U ^^y-;U: mc^Vy (=1 : 1 0) ^m^cfc D*#7c#®£»£ig^U 

l©i^^^ffl) fCT^U JIIBte^ (4 0mg, 3 5%) 

I R (AT R) v : 2 9 3 8, 2803, 2763, 1594, 1560, 
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1 4 7 5, 1 4 5 2, 1 4 1 5, 1 3 6 7, 1 3 1 7, 1 2 8 0, 1 2 1 8, 
1 1 7 6, 1 1 4 3. 1 0 8 5, 1 0 1 2, 9 7 5, 8 2 5, 7 5 0, 7 4 2, 
6 9 8, 6 1 7, 5 6 6, 5 3 6, 4 6 4 cm -1 . 

1 H — NMR (4 0 0 MH z , CDC 1 3 ) 6 : 1. 2 1-1. 37 (2H, 
m), 1. 49-1. 70 ( 1 H, m) , 1. 92-2. 01 (lH,m), 

2. 03-2. 14 (1H, m), 2. 25-2. 35 (1H, m), 2. 52 
-2. 6 5 (1H. m) , 2. 79-2. 85 ( 1 H, m) , 2. 90- 

3. 00 (1H, m) , 3. 47 (2H, s) , 3. 86 ( 1 H, d, J = 
8. 1Hz), 7. 02-7. 12 (2H, m), 7. 20-7. 38 (7H, 
m) , 7. 43 (2H, d , J~8. 5Hz) , 8. 45 (2H, d, J = 
5. 4Hz) . 

MS (m/z ) : 4 4 1 (M + + H) . 

HRMS (FAB) : C 24 H 26 0 2 N 2 C 1 S (M + + H) £LT 

WfmM : 4 4 1 . 1 4 0 4 

Hffl'JM : 4 4 1 . 1 3 8 7 
MMM 12 4: 4- [ (4-^aD7x3XM^) ( 1 -*^;i/bf^'J 2. 



>(70mg, 0. 261 mmo 1 ) , 1 -^^UtT^'J v>-4 - Or— )V 
(6 2 /zl, 0. 5 3 8ramo 1) ^tfyjy/f U>hU-n-7*^M7 
*7> (62w 1, 0. 5 3 8mol) (5 h;UX> (5ml) iM£7>>U:3*>f? 




o=s=o 




CI 
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— 4 — ~% — )V (62m 1 , 0. 5 3 8mmo 1) ^vT/^f l/>h>J-n 
-^Jl^X^x (12 9mg, 0. 5 3 8mol) $e>tC7;Pzf> 

#ffl^r. 2 2mmuummmvrzo ^£t&£p^ sj&^Mffit^bfco t# 
(=i:5 0) m\&m&K>ntzttm*m&.mmvtz 0 nzntcmmn 
«) \zTffimi>. mmt^® oimg, 33%) ^ewiLiiiit, #e> 

US : 176-177 1:. 

I R (ATR) v : 3 0 7 7, 2935, 2856, 2786, 2740, 
15 94, 1556, 1465, 1450, 1413, 1380, 1346, 
1 3 1 5, 1 2 8 0, 1 2 4 1, 1 1 4 5, 1 0 8 5, 1 0 0 8, 9 7 3, 
8 5 0, 8 3 5, 7 9 8, 7 5 0, 7 0 5, 6 1 7, 5 6 1, 5 2 8, 4 7 6, 
4 6 4, 4 2 4 cm" 1 . 

1 H — NMR (4 0 OMH z , CDC1 3 ) 6:1. 22-1. 38 (2 H, 
m), 1. 50-1. 68 (1 H, m), 1. 88-1. 99 (1H, m), 
2. 00-2. 10 (1H, m) , 2. 25 (3H, s) , 2. 30-2. 40 
(1H, m) , 2. 5 0- 2. 6 3 (1H, m) , 2. 7 4-2. 8 3 ( 1 H, 
m), 2. 89-2. 95 ( 1 H, m) , 3. 86 (1H, d, J = 8. 3 
Hz) , 7. 08 (2H, d, J=4. 6Hz) , 7. 30 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J=8. 6Hz) , 8. 46 (2H, d, 
J = 5. 6Hz) . 

MS (m/z) : 3 6 5 (M + + H) . 
Ttmfttir : C 18 H 21 C 1 N 2 0 2 Si:LT 
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SUM :C 5 9. 2 5 % ; H 5 . 8 0 % ; C 1 9.72%; 
N 7 . 68% ; S 8.79%. 

Mfflm : C 5 9. 0 0 % ; H 5 . 7 6 % ; C I 9.75%; 
N 7. 61%; S 8.77%. 

MffiM 12 5: 4- (4-^DD7i-MM^) -N, N->?*^;i/-4 

- (euv>-4--r;w) y^;uT$> 



H»J1 1 9Tt#e»n?t4- ( 4 - ^7 D □ 7 xZJ W Jl/^z;M tfUv 5 
>(7 0mg, 0. 2 6 1mmol), 3 -i?*^)VTS. / - 1 -7"D/V- 
(6 2 //I, 0. 5 3 8mmo 1) M^y7;/5 1 l/>h , J-n-^M7 1 
*7> (129mg, 0. 5 3 8mo 1 ) <DV)VX.> (5m 1 ) mW.&T)Vzi> 

nmmrf. zumummm.L'Tz. M^x-^m^ Kmrnzz-vt^ivm; 

-7*0/0- 1 -3r— )V (6 2 /z 1 , 0. 5 3 8mmo 1 ) %>&X$is? S 
>hU-n-7'fM7^7> (12 9mg, 0. 5 3 8mol) SM, 

-.Mt^vy (=i:io) m&£<omzftmzmj£mmi'rzo #e>n 
n.%^m izxmmis, mzit^m (44mg, 4 8%) &&&mfctvxm 




CI 
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: 7 8 - 8 OX:. 

1 R (ATR) v : 3 0 8 9, 2985, 2937, 2809, 2757, 

2 5 9 6, 1 5 8 7, 1 4 5 5, 1 4 1 3, 1 3 9 2, 1 3 2 2, 1 2 7 8, 

1 2 0 3, 1 1 4 5, 1 0 8 3, 1 0 4 1, 1 0 1 0, 9 9 1, 9 6 2, 8 4 6, 
8 2 1, 7 6 7, 7 5 4, 7 0 3, 6 2 8, 5 7 8, 5 3 9, 5 1 4, 4 7 2 
cm -1 . 

1 H — NM R (4 0 OMH z , CDC1 3 ) <5: 1. 38-1. 43 (2H, 
m), 2. 05-2. 29 ( 3 H, m) , 2. 11 (6H, s), 2. 3 9- 
2. 50 (1H, m) , 4. 05-4. 13 ( 1 H, m) , 7. 07 (2H, d, 
J = 6. 1Hz) , 7. 40 (2H, d, J=8. 5Hz) , 7. 48 (2H, 
d, J-8. 6Hz) , 8. 53 ( 2 H, d, J=6. 1Hz). 
MS (m/z) : 3 5 3 (M + + H) . 
Ttmftffi : C 17 H 21 C 1 N 2 0 2 S£LT 

:C 5 7. 8 6 % ; H 6. 00%;C1 10.05%; 

N 7. 9 4% ; S 9.0 9%. 
HiPM : C 5 7. 6 2 % ; H 5 . 9 2 % ; C 1 9.89%; 

N 7. 9 1 % ; S 9. 1 2 %. 
12 6: 3- (4-^Da7xz;|/XM^) -N, N-S^^-3 



CI 

>(70mg, 0. 26 lmmo 1 ) , 2 ->7W$;i^/-^ (5 4 
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ul, 0. 5 3 8mmo 1 ) *J;Dfy7y^f l/>h'J-n- ^WX*7> 
(12 9mg, 0. 5 3 8mo 1) ©h;H> (5ml) ^$7M>HI^ 

t> 3 BmummtMvrzo m^x^m^, 5Mi:2-^^7 = /x^y 

-JK5 4<i 1, 0. 5 3 8mmo 1 ) ./ *^U> HJ - n -y^JU 

*^*7> (12 9mg, 0. 5 3 8mol) £ ^dy^^Ha^TF, 

(=1:10) mth&vmcftw&mjzmmLfzo nztifcmmmmzmmmi* 

U ^IE^^ (4 9mg, 5 5%) *&&MW£VX%Tzo '&t>tlfzg\fc&'\ 
m& : 9 1 - 9 2V,. 

1 R (ATR) v : 3 0 3 1, 2975, 2940, 2857, 2821, 

2 7 9 0, 1 5 8 7, 1 5 7 5, 1 5 5 4, 1 4 5 9, 1 4 1 3, 1 3 8 4, 
1 3 1 3, 1 2 8 0, 1 2 4 9, 1 1 4 3, 1 0 8 3, 1 0 4 5, 1 0 0 8, 
9 9 1, 8 4 2, 8 2 1, 7 5 9, 7 2 3, 7 0 3, 6 3 0, 5 7 0, 5 2 6, 
4 6 8 cm -1 . 

1 H — NMR (4 0 0MHz, CDC 1 3 ) <5 : 2. 05-2. 20 (2H, 
m), 2. 11 (6H, s), 2. 59-2. 70 ( 1 H, m) , 4. 35 

(1H, dd, J = 10. 5, 3. 2Hz), 7. 11 (2H, d, J = 6. 1 
Hz) , 7. 39 (2H, d, J=8. 6Hz), 7. 59 (2H, d, J = 
8. 6Hz) , 8. 53 (2H, d, J = 6. 1Hz) . 
MS (m/z) : 3 3 9 (M + + H) . 
7zmttffi : C 16 H 19 C lN 2 0 2 StlT 

mmm : C 5 6. 7 l % ; H 5 . 6 5 % ; C 1 10.46%; 
N 8. 2 7 % ; S 9.46%. 

216 



WO 03/055850 PCT/JP02/13792 

&3Mt : C 5 6. 6 4%;H 5 . 6 1 % ; C 1 10.51%; 

N 8. 2 6% ; S 9.57%. 

1 3 : 2- [ (2, 5-v7Mn7xzjl/) - b K u^jy^M e»J 




2 -ya^tf'J>?>(572 n\, 6 mmol)<£>7- h^h h*D77> (10ml) Jtf&lC 
7;U=f >»HStT, -78 tT, n-y^U^A (3.92 ml, 6 mraol) £MT 
U 3 O^H««iUfc. d^feMtC, 2, 5-y7Mo^>X7;i/rhK 
(655 Ml, 6 mmol) £JflTUT> £#tab&. JRjfc&KlTK&fln 

^i/'J^WDTh^^-f-tSSl/T, «32<fc-&4& (120 mg, 9*) £S 

'H-NMR (400 MHz, CDC1 3 ) 5: 5.45 (1H, br), 6.08 (1H, s), 6.87-7.15 (3H, 
m), 7.2-7.3 (2H, m), 7.65 (1H, m), 8.56 (1H, m). 
mp: 65-66 t:. 

&%M 1 4 : 2- 19 an- (2, 5-v7MD7x-JP) ;*^;U3 -3-* 




Cl HCI 



2-> r D^-3-^5 : -;i/eU^> (510 mg, 3 mmol) ©fh7kHD77> (2. 
0 ml) giH7J^>^i^, SkJfcT. -f V7"D tf;i/7^y-7Ai7 □ ij KOf 
h7tFD77« (1.5 ml, 3 mmol) SrfjSTFU Slt:T6 O^WHWUft. 
^OHfii^C, JK^TT2, 5-y7J^D^>X7JPftH (328 
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111, 3 mmol) ZmTLT. »C#ifil/fc. Kf&miZ&%imk7 > 

8:1) TiSIT, SSa^^Sr^tTS^S^fc. 
£ftlc> mt?-*~)l (2.0 ml) My/f^M7$H^-», ^£ 

en 4^w«a^ufc. ia«ij©^k^-;i/*«iETS*'rs<fcefe«:is*^e» 

4fc (101 mg, 12 %)*ntz. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.37 (3H, s), 6.95-7.10 (2H, m), 7.28 (1H, 
s), 7.7-7.8 (2H, m), 8.11 (1H, d, J=6. 3 Hz), 8.72 (1H, d, J=4.9Hz). 
IR (ATR) cm"': 1612, 1496, 1294, 1232, 821. 
mp: 118-119 "C. 
MS m/z: 254 (M + +H). 

##0>J l 5 : 2- [ (2, 5-^7;^D7i^) -1:Hp^>^] -5 



2 -7ot- 5 ->^;Utf U v> (510 mg, 3 mmol) Of h7kHD77> 
(2 ml)»at»Z-7';p=f>»BBf!^ *«TF, -f V 7°D kT;UT^* y-7A7 o U KOf 
h7kh*077>M (1.5 ml, 3 mmol) SrSSTU Mi:i6 0^WUc. 
Jl©»fi»?K»C, MTT2, 5-y7MD^>X7^7tH (328 wl, 3 m 

LTs ^fB-ft^ (130 mg, 18 %) ^WiVtWoM t. LTlfc. 
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'H-NMR (400 MHz, CDC 1 3 ) 6: 2.31 (3H, s), 5.38 (1H, br), 6.04 (1H, s), 6. 
83-7.18 (4H, m). 7.44 (1H, dd, J=2.0, 8.0Hz), 8.37 (1H, m). 
IR (ATR) cm H : 1485, 1 178, 1132, 814. 
MS m/z: 236 (M + +H). 

1 6 : 2- [ (2, 5-y7MD7x^) -bHD^y/^] - 



2-^D^E-4-^^;Hf'J>5>(334 Ml. 3 mmol) Of h7t h'D77> 
(2 ml)»»lC7^=f>l?ffl^ *?&T, -fy7'D^7^y-7A^D'J HOf 
h7th*D77>^ (1.5 ml, 3 mmol) £iBKlT 6 0#IBJli#Lifc. 

^O^M^l:, MTT2, 5-y7Mo^>X7^rtF (328 m 1, 3 m 
mol) SrfiSTLT, MfcSTlft* fclHSLLfc. S^^tafP^kT> ; E-^A7K 

nfeSSSS/ 'J p-7 h ^7 7 - ('\=MJ-> : ffl&x^;i/=5:D 
l/T, «S3-fb-&«5 (456 mg, 65 *) ££HKIi<h bT#7c 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.30 (3H, s), 5.48 (1H, br-s), 6.02 (1H, s), 
6.83-7. 13 (5H, m), 8.38 (1H, m). 
IR (ATR) cm"': 3162, 1610, 1481, 1054, 825. 
mp: 105-106 "C. 
MS m/z: 236 (MHH). 

#%0*J 1 7 : 3 zlA H^'>b'U V> 

I 
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^mmmn.T, tzy—fr ao mi) iz*&T7kmitj- h u ?a (605 mg, 15. 

1 mmol)£«0o< OJP^., 2 0#i£tCl 2 -Zfu^- 3 - k Ko + ^kTU V> (2.5 
g, 14.4 mmol)<£^;*3\U/*;i/A7 5 K (20 ml) mW&tVtt. 
JETt;:.*^/-;U£®5£LT, 3tffb*3MU (0.94 ml, 15.1 mmol) £3jn*.T> 

S^»t*»l8$S;HLfc^, 7K (50 nl)£X— (50 ml) £}jDAfco W^S 

IfSx3\>U=8:l) Tit§rf&<t, fcftftttfttbTWEffr&tt (1.51 g, 56 %) 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 3. 90 (3H, s), 7.120H, m), 7.2K1H, dd, J=4. 
8, 8.0Hz), 7.97 (1H, m). 
IR (ATR) cm" 1 : 1556, 1410, 1076, 1049, 788. 
' mp: 34 

###J 1 8 : 3-7U;i/^-^->-2-yp^tf'J^> 



«j(2.35g,76X)*»fc. 

'H-NMR (400 MHz, CDC1 3 ) (5: 4.62 (2H, m), 5.33 (1H, dd, J = 1.2, 10.4Hz), 
5.47 (IH, dd, J = 1.2, 17.6Hz), 6.06(1H, m), 7.11 (1H, dd, J = 1.2Hz, 8.0Hz), 
7. 18(1H, dd, J=4.8, 8.0Hz), 7.98 (1H, m). 
IR (ATR) cm" 1 : 1562, 1408, 1282, 1052, 790. 
MS m/z: 215 (M + +H). 




220 



WO 03/055850 



PCT/JP02/13792 



#%#J 1 9 : 2 - [ (2, 5-y7MD7x-Jl/) -kh'D^^H -3 



2 -yot- 3 K^xhTU v> (564 mg, 3 mmol) <D"r h ^ t K n 7 y > 
(2 ml)M(C7;i/=f>HS^ tK^T. -TvyD^T^y^A^DU h'(Df 
h7tFo77« (1.5 ml, 3 mmol) £$TFU ^t&KT 6 0 ftmmftVfz, 
Z<Dffi&®miZ. tK<$TT2, 5-y7MP^>X7^ftF (328 u\, 3 m 

nfr§tVtM 1 &'\* J V->&0 h'Jfal/-y 3 >lsTm^t&W (660 mg, 88 %) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.71 (3H, s), 5.56 (1H, br, J=6.0Hz), 6.16 
(1H, d, J=6.0 Hz), 6.75-7.00 (3H, m), 7. 14 (1H, m), 7.26(1H, m), 8.18 (1H, 
m). 

IR (ATR) cm"': 3384, 1577, 1488, 1284, 810. 

mp: 94-95 *C. 

MS m/z: 252 (M + +H). 

#%09 2 0 : 3-7'JM^y-2- [ (2, 5-y7MD7x^) -fcH 



3 -7 2 -yp^EtrU v> (642 mg, 3 mmoDOr h7 t Ka7 




OH 




OH 
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CD5^ h^t KD>'^>^^ (1.5 ml, 3 mmol) JITl. ^igt'T 6 0 ftffll&& 
Lfro Z.(Dn&mt&\Z, 5-y7MD^>X7JI/fth' (328 

LT#e>nfclS$y U *^J^ 07 h ^7 7 ^ - (^=Mt> : @^X^;U= 
4:1) T«1LT, ^fB<b^(375 mg, 45 %) ZmVlWmt iTife. 
'H-NMR (400 MHz, CDC1 3 ) 6: 4.38 (1H, m), 4.44 (1H, m), 5.16 (1H, m), 5. 
18 (1H, m), 5.61 (1H, br, J=6.4 Hz), 5.78 (1H, m), 6.17 (1H, d, J=6.0Hz), 
6.73-6.96 (3H, m), 7.10 (1H, m), 7.22 (1H, m), 8.19 (1H, m) . 
IR (ATR) cm'': 3367, 1575, 1490, 1276, 1180, 795. 
MS m/z: 278 (MM-H). 

###J 2 1 : 3- [ (2, 5-y7JVtP7x-^) -kh'D^y^^] bfU 



3-yD^eU^> (286 til, 3 mmol) COt" h 7 t H D7 7 >(2 ml)»«tC 
7JI/^>i?B^u -f vyDm^y^A^PU H©f h7t KD7 

^>/« (1.5 ml, 3 mmol). SriffiTU ^iSf'T 6 0 2r.Uft#L/t. 
*£1C, MTT2, 5-y7MD^/X7JlTkF (328 wl, 3 mmol) SrfffiT 

y'J*mn7h^77^f- (^1t>:^ii^=l:l) T»«LT, &8B 

(296 mg, 45 S) ^TOtLTifc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.76 (1H, br), 6.10 (1H, s), 6.88-6.98 (2H, 




OH 
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m), 7.20-7.30 (2H, m), 7.70 (IH, m), 8.42 (1H, d, J=4.8Hz), 8.53 (1H, m). 
IR (ATR) cm' 1 : 1486,1429,1 178,1130,739,707. 
mp: 79-80 TJ. 

2 2 : 4- [ (2, 5 - y7;^D7xZ;|/) -b HD^y^^l/] bf'J 



'H-NMR (400 MHz, CDC1 3 ) 5: 6.08 (1H, s), 6.90-7.00 (2H, m), 7.15 (1H, 
m), 7.32 (1H, dd, J=1.6, 8.4 Hz), 8.48 (1H, dd, J=1.6, 8.4 Hz). 
IR (ATR) cm"': 1602, 1489, 1415, 1174, 1049, 71 1. 
mp: 120-121 *C. 
MS m/z: 221 (M 4 ) 

2 3 : 5- [ (2, 5-y7MD7iZJl/) -hJfD^i^k] 



OH 

^%M2 I t\s]&(DJjmz£<0. 5 -^O^Etf 'J 5 5, ^I2<b^(117 
mg, 18*)Sr»tt«!l»i:bTWfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 6.12 (IH, s), 6.90-7.02 (2H, m), 7.26 (1H, 

m), 8.70 (2H, s), 9.04 (IH, s). 

IR (ATR) cm" 1 : 3219, 1566, 1489, 1408, 1180, 715. 

MS m/z: 205 (M*-0H) 




OH 
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MMM 127: 2- [ [ (4-^PD7xZ^) g^j - (2, 5->>7)\,j-U 



##^J1 3Tl#bn/i2 - [ (2, 5 -^^JU^D^ai-;W -kFo + y/ 
£Uv> (88 mg, 0.40 w\o\) *mt^—)V (2.0 ml) 

H (5 ml) KJgflpU 4-^Dn^>1f>ft- 
;K79 mg, 0. 55 mmol) h&tf&jl U 'i'A (226 mg, l. 64 mmol) ^g^BfCTflQ*. 

T5 ox:x'immmwvrco Rj^m^u^x^mmz, vx^x-^;K5o 

3^=10:1) i~#U mmt^m (128 mg, 92 !D£?ft^K£LT*#7to 
'H-NMR (400 MHz, CDC1 3 ) 6: 5.89 (1H, s), 6.80-7.27 (7H, m), 7.38 (1H, d, 
J=7.6Hz), 7.48 (lH.m), 7.65 (1H, m), 8.63 (1H, m). 
IR (ATR) cm'': 1585, 1488, 1432, 1093, 810. 
MS m/z : 348 (M + +H) . 

m mm 12 8: 2 - [ [ (4-? any ^~Jl) tt] - (2, b-i?7)V-*u 





224 



WO 03/055850 



PCT/JP02/13792 



#^#J 1 4 Tllbnfc 2 - 12UO- (2, 5-y7J^n7i-JW 
- 3-^^;UtfU v>^^(94 mg, 0.32 mmol) <D;/.*^;U*;UA7 5 K 
(5ml) mmz* 4-9nn'<>1£>tt—Jl (70 mg, 0.49 mmol) tmMts U 
A (265 mg, 1.92 mmol) £^3t#B^eT3JD;iT 5 0 "CT 1 0#fyiJt# Ltz 0 fcfo 

m&^i&£~?i%mmz. yi^n-fii (50 mi) ^n^TKt^w^: 

'J*Wo?h^77^- (^\++l-> : H^X 3^=1 0:1) KttU ^IB^ 

^ (103 mg, 89 %) ^m^mtLxnrco 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.21 (3H, s), 5.87 (1H, s), 6.77 (1H, m), 7. 
00-7.19 (5H, m), 7.36 (1H, m), 7.45 (1H, m), 8.45 (1H, dd, J=1.2, 4.8Hz). 
IR (ATR) cm' 1 : 1572, 1489, 1093, 810. 
MS m/z: 362 (M + +H). 

nmm 129: 2- [ [ (4-^dd7x^) g^j - (2, s-v^i/a-p 

7iz^) - 5 -^^;utfu> ? > 



##0U 5T#£>n7c2 - [ (2, 5-y7J^D7xz;W -th'o^y/ 
- 5 -^^;HfU v^>(125 mg, 0.53 mmol) *mttt-)V (1.0 ml) \Z 

^©^SS:y^^MA75 h' (5 ml) CiSflPU 4 - ^ □ D^>-tf>^^- 
-;K115 mg, 0.80 mmol) t^^U^A (438 mg, 3.18 mmol) £^tf?ffl^ 

;u (so mi) ^rijDA, ^n^K^fr^TKTifeofco mwtm&mm-?y*i/<y 




F 
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> : 11^X^=10:1) fCttU UUit^ (120 mg, 66S) UTt# 
&. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.29 (3H, s), 5.83 (1H, s), 6.80-6.93 (2H, 
m), 7.16 (2H,m), 7.20 (2H, m), 7.28 (1H, m), 7.43 (1H, m), 8.41 (1H, d, 
J=0.8Hz). 

IR (ATR) cm-': 1475, 1095, 814. 
MS m/z: 362 (M'+H). 

nMM 1 3 0 : 2- [ [ (4-^DD7x-^) g^] - (2, 5-y7^D 

7i-j^) 2j±2k] -4-*^;nfU^> 



#%0U 6Tf#^tlfc2 - [ (2, 5-^7MP7irjW -tFn^ 
3M1/] -4-^^;Ptf U> ? >(235 mg, 0.53 mmol) Zmttt-Jl (2.0 ml) tc 

u©M*y^f H (10 ml) £»#U 4 - P 

^--;K217 mg, 1.5 mmol) trnM^ U OA (828 mg, 6.0 mmol) Srg^ffl^ 

;u (so mo *m?L, zn&*t&m&m7k-c&c?tzo ^mm^mm^^^^o 

> : KS?X^;U=10:l) £#U ^fg^^l (290 mg, 80 %) £fat^SS£ UTt 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.31 (3H, s), 5.82 (1H, s), 6.80-7.0 (3H, m), 
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7.15 (2H, d, J=8.8Hz), 7. 160H, m), 7.21 (2H, d, J=8.8Hz), 7.45 (1H, m), 

8.45 (1H, d, J=5.6Hz). 
IR (ATR) cm' 1 : 1600, 1489, 1475, 1093, 812. 
MS m/z: 362 (NT+H). 

mmm 1 3 1 : 2- c [ (4-^dd7i^) g^j - (2, 5-^7^0 



#%0U 9T*#<=>tl£:2 - [ (2, 5-y7MD7i^W -kh'D + y/ 
- 3 -pt h^->tf'J>?>(251 mg, 1.0 mmol)^^k^^--;W (2.0 ml) 13 

' Kmm*m&Tmmis, j^z^^y^xx^^zmm^tz. 

^©M?:y^fMM7$ H (10 ml) fCi§fl¥U 4-^PD^>if>5 1 
^--JK289 mg, 2.0 mmol) U >7 A (1.10 g, 8.0mmol) ^fiUl^T 

MT5 0tTlNFFWI,rc. KJ^m^U^r^mmiZ, 

(so mi) ^jjo^., zn&yktmft-kt&yk-zrm^tzo mmm^mm^^^y^A 

R&X^J^lOil) lC#U HfBfb^ (256 mg, 5830 ^itt^lt LTf#fc. 
'H-NMR (400 MHz, CDCI 3 ) 6: 3.77 (3H, s), 6.25 (1H, s), 6.82 (2H, m), 7. 
15 (2H, d, J=8.4Hz), 7. 10-7.20 (2H, m), 7.25 (2H, d, J=8.8Hz), 7.52 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm' 1 : 1489, 1423, 1273, 1091, 831. 
MS m/z: 378 (MHH). 

mmm 132: 3-7u^y-2- [ [ (4-^dd7i3) ^^-3 - 
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ct 

##0»J2 0Tf#e>nrc3-7'j;i/^->-2- [ (2, 5-y7M07i- 
-kh'o+^fJH eUf>*X370 mg. 1.33 mmol) £j&4W:*x;U (2.0 m 

JIOSJS^^^^U^ATS K (10 ml) td}£«PU 4-^DD^>"tf>f 
^"-;K217 mg, 1.5 mmol) tTO'J^A (828 mg, 6.0 mmol) *&mn&% 

;U (50 ml) <£JPA, dn^7K<h^fP^7KT^ofeo WilM^^y^ 

> : ^mx^^lOrl) KtfU Hlfett^ (256 mg, 68S0 £toM5M <h LTt# 

fee 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.46 (2H, m), 5.24 (1H, d, J=10.6Hz), 5.28 
(1H, d, J=17. 2 Hz), 5.90 (1H, m), 6.29 (1H, d, J=1.2Hz), 6.82 (2H, m), 7. 
15 (2H, d, J=8.4Hz), 7.06-7.20 (2H, m), 7.24 (2H, d, J=8.4Hz), 7.50 (1H, 
m), 8.24 (1H, m). 

IR (ATR) cm" 1 : 1572, 1489, 1438, 1276, 1093, 814. 
MS m/z: 404 (M + +H). 

rnmm 133: 3- [ c (4-^dd7xx;u) j-^ - (2, 5-v7Md 
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###12 1T#Wc3- [ (2, 5-y7M07i-W -tKo + y^ 
t?'J->*> (87 mg, 0.39 mmol)^^k^-;U (1.0 ml) \zmffiLfcmz, 

^OM?:y7f;WA7 5 K (5 ml) fci£#U 4-^DD^>-tf>^ 
-;K84 mg, 0. 58 mmoDt^^U^A (323 mg, 2.34 mmol) £gmf?B^T 
*D*.T 5 Ot:TlB#^Jt#L/!:o S^^^ta^T^^tC, ^^)VX.-^)V 
(50 ml) ^riJOA, ^tl^7K ^^O^tKT^o fee fiIM7^y>7A 
TS£«tL/, MffiT^U^Co 5ll^yU*WD7h^77^- (^-y-> : 
BHftx^;P=l:l) £#U «S2-fk^ (131 mg, 96 X) SMIi ITifc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 5.73 (1H, s), 6.84-6.96 (2H, m), 7.18 (2H, 
m), 7.19 (2H, m), 7.15-7.22 (2H, m), 7.71 (1H, m), 8.49 (1H, dd, J = 1.6, 
4.8Hz), 8.58 (1H, d, J=2.0Hz). 
IR (ATR) cm"': 1489, 1093, 814, 710. 
MS m/z: 348 (MHH). 

^JS#J 13 4: 5 - [ [ (4-7nD7xZJl/) ^] - (2, 5 - z/7 )V^U 
7x-JP) t:'J$y> 




0%M2 3T*&£>nfz 5 - [ (2, 5--yyJ^ay -tFn+y^ 
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J-M tf'JSxXlll mg, 0. 5 \mo\)*^it3-lr—)l (1.0 ml) 

Z\<D^m.*i'*^)\<*)['A7^. K (5 ml) fC^U 4 - ^ □ □^>ir>^^ 
-;K108 mg, 0.75 mmol) iivmtiWL. (414 mg, 3.0 mmol) £^ftB^TF 

(50 mi) ^:ia^_. zm$r7j<iesfD^7KT^o/io mmmzmm^ t/*~>v A 

P^X^=4:D (ZlttU ^fB<b^i*|ll^^<D?l^ (202mg) £$p|* 

'H-NMR (400 MHz, CDC 1 3 ) 6: 5.66 (1H, s), 6.96 (2H, m), 7.17-7.34 (5H, 
d), 8.70 (2H, s), 9.09 (1H, s). 
MS m/z : 349 (M + +H). 

13 5: 2- [ [ (4-^ony^-)l) 7>M =.)],] - (2, 5->>7 



mmmi 27 -cnt>titz2- i i (4-^dd7i-jw - 02, 5- 

y"7MD7i-JW *?\H/) tTU> ? > (120 mg, 0.345 mmol) <D*^/-;U 
(12ml) mm\Z, -fc^E'J 7^>&7XT>^X^AIzg7Kfn#5(80 mg) £J)DtL, 
3 0 %3g^k7j<^7K (6ml) £tJP*.T. 2 4 Pflfl^Lfco £ £fztt.m&ZW. L 
T» ^n$rX^/-;UckO?I^LT^ie'fb-&% (96 mg, n%)&m&MWB>t 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.93 (1H, s), 6.87-7.00 (2H, m), 7.28 (1H, 
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m), 7.37 (2H, d, J=8. 8 Hz), 7.53 (2H, d, J=8. 8Hz), 7.60 (IH, d, J=8.0 H 
z), 7.71 (1H, m), 8.00 (IH, m), 8.59 (1H, m) . 
IR (ATR) cnf 1 : 1585, 1484, 1434, 1321, 1147, 817. 
mp: 171-172 t:. 
MS m/z: 380(M 4 +H). 

Anal, calcd for C I8 H I2 C1F 2 N0 2 S: C 56. 92*; H 3.18*; N 3.69*; S 8.44*; 
CI 9.33*; F 10.00*. Found: C 56.76*; H 3.19*; N 3.77*; S 8.55*; 
CI 9.27*; F 10.02*. 

Fab-MS: 380.0309 (Calcd for C I8 H I3 C1F 2 N0 2 S: 380.0324). 

13 6: 2- [ [ (4-^OD7x-^) 7JV^)V\ - (2, 5-i?7 
MD7i^) -3-^^bf'JS?> 



mmwi 3 5tra«©*«i:«ko, nmrni 2 8Tt#e>nfc2- [ [ u-* 

DD7i^) tt] - (2, 5-y7;^D7xZW *?-)V\ -Z-^)V 

&X.^)V=5:\) U mmt&® (35mg, 35*) &m&MVt&t LT#7c 0 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.36 (3H, s), 6.18 (IH, s), 6,89-7.02 (2H, 
m), 7.17 (IH, m), 7.37 (2H, d, J=8.4 Hz), 7.46 (IH, d, J=7.2Hz), 7.53 
(2H, d, J=8.4 Hz), 8.06 (IH, m), 8.53 (IH, d, J=4.0Hz). 
IR (ATR) cm' 1 : 1571, 1477, 1321, 1 151, 1080, 816. 
mp: 142-143 X:. 
MS m/z: 394(M 4 +H). 

Anal, calcd for C I9 H I4 C1F 2 N0 2 S: C 57.94*; H 3.58*: N 3.56*; S 8.12*; 
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Ci 9.00$; F 9. 65*. Found: C 58.03*; H 3.66*; N 3.78*; S 8.12*; CI 9.13*; 
F 9.59*. 

mmm 137: 2- c [ (4-^aD7x-^) xji^-ju] - (2, 5->>y 



mmmi 3 ^> tmm^mz^v)^ mmmi 2 9Ti#t»n^2- c [ u-* 

□ □7xZJW ^] - (2, 5-y7M0 7i-;W -5-^^ 
tfU^><fcr)'&/£U ^fS^^lOl mg, 73*) £M£fH*il<i: LTf#7c 0 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.33 (3H, s), 5.89 (1H, s), 6. 88-7. 01 (2H, m), 
7.37 (2H, d, J=8. 8 Hz), 7.48-7.56 (2H, m), 7.53 (2H, d, J=8.8Hz), 7.99 
(1H, m), 8.42 (1H, s). 

IR (ATR) cm" 1 : 1574, 1477, 1319, 1147, 1093, 822. 
mp: 159-160 *C. 
MS m/z: 394(M 4 +H). 

Anal, calcd for C I9 H 14 C1F 2 N0 2 S: C 57.94*; H 3.58*; N 3.56*; S 8.12*; 
CI 9.00*; F 9.56*. Found: C 57. 88*; H 3.61*; N 3.68*; S 8.27*; CI 9.11*; 
F 9. 70*. 

m. ffiffl 13 8: 2- [ [ (4-^aa7iZ^) TJUzfr-;!/) - (2, 5-zSy 
MD7XZJI/) -4-^^lf'Jy> 
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nmmi 35 tm&<D jj&iz&v. mmmi 3 0T»snfc2- [ [ u-^ 

DD7i^) - (2, 5-y7MD7x"JW - 4 - 

m^)U=3:\) U #I5^#I (140mg, 9530 %m&mVt£k£ LT^c 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.36 (3H, s), 5.88 (1H, s), 6.88-7.02 (2H, 
m), 7.09 (1H, d, J=5.2 Hz), 7.37 (2H, d, J=8.8Hz), 7.41 (1H, m), 7.52 
(2H, d, J=8.8Hz), 7.97 (1H, m), 8.43 (1H, d, J=5.2Hz). 
IR (ATR) cm"': 1600, 1484, 1322, 1 149, 1080, 827. 
mp: 116-117 X,. 
MS m/z : 394 (M'+H) . 

Anal, calcd for C I9 H M C1F 2 N0 2 S: C 57. 94*; H 3.58%; N 3. 56* ; S 8.12*; 
CI 9.00*; F 9.65*. Found: C 57.80*; H 3.66*; N 3.72*; S 8.29*; CI 9.05*; 
F 9.71*. 

mmm 139 : 2 - [ [ (4-^dd7x-ji/) zjik-m - (2, 5 -ay 



mmmi 3 5£mm<Djjmiz£o, mmmi 3 iTi#6n/r2- c [ u-^ 

DQ7X-JW - (2, 5-y7Jl/tD7xZJW *^M-3-*h* 

->fcfU^><£r)£f&U X^y-MO^ H B B U ^SE^^l (71mg, 87*)£M 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.72 (3H, s), 6.62 (1H, s), 6.90-7.04 (2H, 
m), 7.09 (1H, m), 7.24 (1H, m), 7.35 (2H, d, J=8.8Hz), 7.53 (2H, d, J=8. 
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8 Hz), 8. 18 (1H, m), 8.30 (1H, m). 

IR (ATR) cm-': 1576, 1491, 1429, 1323, 1281, 1147, 796. 

mp: 184-185 V. 

MS m/z: 410(M*+H). 

Anal, calcd for C 19 H U C1F 2 N0 3 S: C 55.68*; H 3.44*; N 3.42*; S 7.82*; 
CI 8.65*; F 9.27*. Found: C 55.68*; H 3.45*; N 3.60*; S 7.98*; CI 8.74*: 
F 9.23*. 

1 4 0 : 3-7UW->-2- [ [ (4-^DD7x-^) ZJkJ^: 
;U] - (2, 5 -i/7)l*U7 ^^)V\ \ZW> 




ZfflMl 3 5£m&<DJ7&\Z&K>* mMMl 3 2T#btlfc3-7UWy 
-2- [ [ (4-^Da7x-;W ^] - (2, 5-y7M07x-JW * 
e'Jv>ck«9^L, X^y-^DIS^kUT, ^IB^^J (135mg, 8 

0*) £ vxntio 

'H-NMR (400 MHz, CDC 1 3 ) 6: 4.38 (1H, m), 4.46 (1H, m), 5.29 (1H, dd, J= 

1.2, 10.4 Hz), 5.35 (1H, dd, J=1.2, 17.2 Hz), 5.93 (1H, m), 6.68 (1H, s), 
6.91-7.04 (2H, m), 7.08 (1H, m), 7.22 (1H, dd, J=4.8, 8.4 Hz), 7.34 (2H, 
d, J=8.8Hz), 7.53 (2H, d, J=8. 8 Hz) , 8.17 (1H, m), 8.3K1H, m). 

IR (ATR) cm" 1 : 1577, 1493, 1319, 1 151, 822. 

dip: 119-120 r. 

MS m/z: 436(M + +H). 

Anal, calcd for C 2I H 16 C1F 2 N0 3 S: C 57.87*; H 3.70*; N 3.21*; S 7.36*; 
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CI 8.13*; F 8. 72*. Found: C 57.90*; H 3.75*; N 3.37*; S 7.51*; CI 8.20*; 
F 8. 73*. 

HI : 3- [ [ (4-^aD7i^) Zfr-fc-Jl,] - (2, 5-i?y 



mmmi 3 5 tmmvjimz&r). mmmi 3 3r#wc3- t [ u-* 

D07ir;W - (2, 5-/7MD7xZJW fcf'J 0 

1) U ^12^^ (118mg, 86*) ^^fetf^iLT^fco 
'H-NMR (400 MHz, CDC1 3 ) 6: 5.68 (1H, s), 6.91-7.07 (2H, m), 7.34 (1H, 
'm), 7.40 (2H, d, J=8.4 Hz), 7.57 (2H, d, J=8.4 Hz), 7.76 (1H, m), 8.04 
(1H, m), 8.53 (1H, d, J=2.0Hz), 8.59 (1H, m). 
IR (ATR) cm" 1 : 1574, 1491, 1421, 1327, 1 144, 816. 
mp: 130-131 
MS m/z: 380(M + +H). 

Anal, calcd for C lg H 12 ClF 2 N0 2 S: C 56.92*; H 3.18*; N 3.69*; S 8.44*; 
CI 9.33*; F 10.00*. Found: C 56.87*; H 3.16*; N 3.74*; S 8. 51X; 
CI 9.34*; F 10.00*. 

mmm 14 2: 4- C [ (4-7aD7i-^) Tjufr-ji/) - (2, 5-jSy 
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CI 

#%0IJ2 2-Cmnfz4- [ (2, -th*D=^->^ 
=$-)V\ tf'J^> (75 mg, 0.34 mmol) &i&ik?-*-)l(\.0 ml) IzmffiLfz'&lZ. 

^OM$y/fMM75 H (5 ml) 4-^DD^>-t!>^ 
-;K74 mg, 0.51 mmol) <hj^# U^A (281 mg, 2.04 mmol) £^tf?ffi^TF 

(50 ml) &1mX, ;in£;fc£^n:£:&7kT*Sfcotfio ^S^a^^^OA 

dCD*^/-JU (12 ml) ^U:/^>®?7nX>^X^AB37KM3(60 
mg) SrJjDA, 3 0 %3§mYk7K^7K (6 ml) £}JQAT, 6 5mmmftlstz 0 Kfc 
mz%$m.JL^)V (80 ml) £flD/L, 7K, ^fn^7KT^L/i. ^TKSIf^v^ 

7^- C\*it> : M?X^;U=4: 1-1:1) tfflilTM^tl (51 mg, 39S) 

'H-NMR (400 MHz, CDC 1 3 ) 6: 5.64 (1H, s), 6.91-7.06 (2H, m), 7.40 (2H, d, 
J=8.0 Hz), 7.45 (2H, d, J=4.8Hz), 7.58 (2H, d, J=8.0Hz), 7.70(1H, s), 
8.61 (2H, d, J=4.8 Hz). 

IR (ATR) cnf 1 : 1595, 1493, 1315, 1 147, 1082, 823. 
mp: 126-127 V. 
MS m/z: 380(M + +H). 
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Anal, calcd for C I8 H 12 C1F 2 N0 2 S: C 56.92$; H 3.18%; N 3.69%; S 8.44%; 
CI 9.33%; F 10.00%. Found: C 56.66%; H 3.16%; N 3.83%; S 8.58%; 
CI 9.32%; F 9.99%. 

H»J 14 3: 2- [ [ (4-^DD7iZJ|/) TJk^M Z (2, 5-iS7 



OD7i^) ^] - (2, 5-y7M07x"JI/) tfU^^><t 

5:1) U #I2^#> (71mg, 87% iR^«##0tJ2 3 : 5- [ (2, 5-^7^ 
tD7i"JW -th'D^y^^] h!U^v> e kO 2Ii) ^*ifitt^chb 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.65 (1H, s), 6.93-7.10 (2H, m), 7.43 (2H, d, 
J=8.8Hz), 7.61 (2H, d, J=8.8Hz), 7.73 (1H, m), 8.90 (2H, s), 9.21 (1H, 
s). 

IR (ATR) cm-': 1560, 1490, 1141, 1080, 825. 
mp: 136-137 V.. 
MS m/z: 381 (M + +H). 

Anal, calcd for C |: H„C1F 2 N 2 0 2 S : C 53.62%; H 2.91%; N 7.36%; S 8.42%; 
CI 9.31%; F 9.98%. Found: C 53.64%; H 2.83%; N 7.44%; S 8.61%; CI 9.34%: 
F 9.96%. 

nmm 144: 3- [ [ (a-zuu? ^.-iv) - (2, 5-iS7)u*a 

7x-Jl) *=5~)V\ -4-h: KD^5>^a^>-2-^-> 
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F 




CI 



2, 5-^7MD^>X7^ftF (109 #1. 1 mmol)> 
TUX162 mg, 1 mmol), 4 - 2 uu?-*7 ^ J —)V (144.6 mg, 1 mmol)(DX 
^y-;i^ (4 raD^fC^jfiT, *.mm (60 mg, 1 mmol)itrU> ? > (80.5 u\, 

-j^-n^-r^trnm^m (345 mg, 8o*)£afe@#:£LT#7t. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.16 (1H, s), 6.95-7.12 (3H, m), 7.24-7.27 
(1H, m), 7.27 (2H, d, J=8.8Hz), 7.32 (1H, t, J=7. 6 Hz), 7.43 (2H, d, J = 
8.8 Hz), 7.56 (1H, m), 7.94 (1H, dd, J=1.6, 7. 6 Hz). 
IR (ATR) cm" 1 : 1668, 1620, 1481, 1194, 818. 
' mp: 146-147 V. 
MS m/z: 431 (M*+H). 

14 5: 3 - [ [ (4-^np^x~;i/) 7JWfr-;i/[ - (2, 5-zS7 
MD7i^) *^)V\ -4-*h*>>>7n*>-2-sS-> (it&VQA) 
3- [ [ (4 - ? UU7 7Jt/7fr-;U] - (2, 5-y7MP7iZ 



3- [ [ (4-^DD7xZJW - (2, 5-y7MD7x-JI.) ^ 

3-)V] -4- t: Hn^->^o^>- 2 -tT> (118 mg, 0.274 mmol) 05^>-fe*> 
-t&S—Jl (10 : 1) i»K^£T2N h*) )V~JTV*?><Ds\ 
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*D->mm (0.41 ml, 0.822 mmol) £#?*tCiD;^ £ £ Kl 5 #fS]J£#L£:. m 
m »C & 5 $ Tim A tz'& {3 , £ J&$? £ «JBET»»& L c 

un^y^y-il' (12 ml) KigfilU 3 0 fcfflBMfc*** (6 ml). t^J^ 
^>^A7>^x7Ara7KfO^(60 mg)£flD;lT, 2 Ofl#|BJJft#L£:. jRl&^Jl 
KS6x^;u (50 mDSrJbQAT, £*l«:zK, fiSfO:ftiS;fcT?ife#U;fc. *§$E£*£7Kgt 
|7^y-)A«U «JET»«Lfc. IS^y'JAWD7h^77^ 

- Cv*1J-> : BflgX5M/=5:l-3:l) TfflfKLT, ^ittlk'&i (22 mg, 17*) 
StfttfiiUT, f:fcJH£ffc-&«5 (9.0 mg, 7X)te'\*lt>d>e>Bft2-eTefe 
i^tLTif:. #Stt-ft-&4*K4NOE (nuclear Overhauser effect. f£:t- 
A-Atf-lf— »*) H®l<Z)^, *b*ist2n*y ><D5tiL7kmt<DffliZ. 

n o e $ n-r , 7 ;m- d ^ >-t? >§t± © 6 &tkh t©isii:NOE a*is$j 

$tlfcCt^e>, 3- [ [ (4-i?DD7i-;W 7JU*-;i/| 

- (2, 5-y'7M07i^W - 4 - * h^->^ P * >- 2 -:*> 

(2, 5-y7MD7irj|/) **)V\ - 2 - * b * is? u * >- 4 - 

'H-NMR (400 MHz, CDC1 3 ) 5: 4.13 (3H, s), 6.39 (1H, s), 6.88 (1H, m), 6. 

98 (1H, m), 7.3-7.4 (2H, m), 7.43 (2H, d, J=8.8Hz), 7.58 (IH, m), 7.70 

(2H, d, J=8.8Hz), 7.73 (1H, m), 8.09 (1H, m) . 

IR (ATR) cm"': 1726, 1606, 1493, 1360, 1184, 1085, 768. 

mp: 178-179 1C. 

MS m/z: 477 (M 4 +H). 

Anal, calcd for C„H I5 C1F 2 0 3 S: C 57.93*; H 3.17*; S 6.72*; CI 7.43*; F 7. 9 
7*. Found: C 57.59*; H 3.14*; S 6.85*; CI 7.52*; F 8.01*. 
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FAB-MS: 477.0393 (Calcd for C 23 H 16 CIF 2 0 5 S : 477.0375). 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.23 (3H, s), 6.54 (1H, s), 6.89 (1H, m), 6. 
96 (1H, m), 7.41 (2H, d, J=8.4Hz), 7.4-7.46 (2H, m), 7.63 (1H, m), 7.73 
(2H, d, J=8.4Hz), 8. 02 (1H, m), 8.14 (1H, dd, J=1.6, 8.0Hz). 
IR (ATR) en' 1 : 1621, 1565, 1461, 1384, 1 141, 980. 
mp: 162-163 t:. 
MS m/z: 477 (M + +H). 

FAB-MS: 477.0366 (Calcd for C 23 H 16 C1F 2 0 5 S: 477.0375). 

2 4 : 2- [ (tert-^h^yMfc;^y) - (2, 5-jSy 
)V*U7 -l-/^-lH-^>'/-f^^/-;i/ 



2, 5-y7MD^>X7JlfkH (164 til. 1.5mmol), 1-^^)V^> 
S M 5^7-;P (132 mg, 1 mmol), y-tert -Zf?-)\>i/t}-#*—Y (252 
til, l.l mmoDOTir h~MJ;K3 iDHttiSilT, 2 0^WU. £ 
i;fcfct«£3fl5lU N'J^3.l/—>3>L^I5Yfc^ (310 

mg, 83X)&afiH#£LT*§£. 

'H-NMR (400 MHz, CDC 1 3 ) (5: 1.45 (9H, s), 3.86 (3H, s) , 6.9-7.0 (2H, m), 
7.12 (lH; s), 7.22-7.35 (3H, m), 7.45 (1H, m), 7.77 (1H, d, J=8.0Hz). 
IR (ATR) cm" 1 : 1733, 1492, 1270, 1257, 1 137, 852. 
mp: 163-164 "C. 
MS m/z: 375 (M'+H). 

###| 2 5 : 2 - [ ( t e r t -Zf h^istDUtf—Jltt*/) - (2, 5-^7 




0^ 
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MQ7i^) *?-M -l-/^-5-^DD-lH-^>';<S^V- 



2, 5 -y7MD^>X7^ft K (327 wl, 3 mmol), 5-^PD-l- 
^JK^y-^ (187 ug, 2 mmolK y- t e r t -^JUi^-^*- h 
(504 Ail, 2.2 mmol) CD Til hx hU;K6 ml)7«£^i&T> 2 0 f^^LTc. 

^Dfcfctm^i&u :tiMit>*^ bu^zLi/-5> 3 >Lmm<t^m (47 

2 mg, 66*)^efe@^iLTt#fCo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.48 (9H, s), 3.67 (3H, s) , 6.88-7.1 (4H, m), 
7.39 (1H, m) 

' IR (ATR) cm" 1 : 1739, 1496, 1257, 1 149, 1080, 858. 
mp: 125-126 *C. 
MS m/z: 359 (M + +H). 

2 6 : 2- [ (2, 5-y7MQ7i^) -bh'n^^] ^7 



2-> r D ; E5 1 7y-;i/ (180 Mg, 2 mmoD^^-h^fc I^D77> (10 inl)£& 
(C, -78t:T, n-T^UU^A (1.40 ml, 2.2 mmol) ^ITb 1 OftfflmWls 
timz, 2, 5-y7MD^>X7^rtH (238 til, 2. 2 mmol) £JJD*., 
# L 7i A? b (3 0 «C * Tim L Ac, Jk<b7 > - V AtK»» £ JJO * T£ j£ £f¥ 
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M07h^7^- (^\^it> : Sraex^-;u=l:i) «fc offlf ML^SBIb^tl (35 
8 nig, 79X)£ift#«R<!:LT»fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.77 (1H, d, J= 4.0 Hz), 6.33 (1H, d, J= 4.0 
Hz), 6.95-7.10 (2H, m), 7.24 (1H, m), 7.34 (1H, d, J= 3.6 Hz), 7.75 (1H, 
d, J= 3. 6 Hz), 

IR (ATR) cm-': 3224, 1489, 1238, 1172, 1 128, 818. 
MS m/z: 228 (M + +H). 

2 7 : 2- [ (t e r t-^^WfcM^) - (2, 
J^D7i^) * 5^1/1 - l- (4-^h4y7x^)-lH-^>'/-f$^ 



2, 5-y7MD^>X7^ftH (327 wl, 3 mmol), 1- (4-^h* 
->7xZi;i/) -r^^y— ;U (348 mg, 2 mmol), y- t e r t # 
^>-h (504 wl, 2.2 mmoDOT-feh— hU;K6 ml)»«0[^mT, 20Bf^jt 
WVfz. ^tlSiMgU y'Ji3WD7h^77-f-.(^>:»il^ 
=5:1-1:1) fc«fcO««IL«l5^'&^ (774 mg, 93*) &m&®nt LT#7c. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.40 (9H, s), 3.86 (3H, s), 6.76 (1H, s), 6. 
90-7.00 (4H, m), 7.02 (1H, s), 7.11 (1H, s), 7.26 (2H, m), 7.33 (1H, m) . 
IR (ATR) cm" 1 : 1741, 1513, 1494, 1243, 1155, 858, 835. 
MS m/z : 417 (M + +H). 



MeO 




0=< 
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nt&M 14 6: 2- [ [ (4-^DD7i-^) 3^1 - (2, 5-^7;i^P 



##0j]2 4Tf#£n£:2- [ (t e r t - ^h^yMfcM^y) - (2, 

5-y*7MD7i-;i.) - i i h-^>i/< 

(204 mg, 0.545 mmol) l: h U (2.0 mD^n*., 3 Oft-fUj^tCT 

iS^y^f M;|/A75 H (5.0 mDKljgflpU 4 - ^ P D^;>-hf >^;t— 
;P (118 mg, 0.82 mmol), pkmrtWA (451 mg, 3.27 mmol)£flDAT, 50t 
• T2B#Ppm^b^o ^^T^ML7tC7)^, JL3-)lJL-^)V (60 ml)^P^.T, 

TitlgLfco zn^yU*WD7h^77^- (aW> : iilf JhlO: 

1-5:1) trilt^bT, «H3^^<» (195 mg, 89«^ifeitttl»ibTf fe. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.67 (3H, s), 5.91 (1H, s), 6.87-6.93 (2H, 

m), 7.19 (2H, d, J=8.8Hz), 7.27 (2H, d, J=8. 8 Hz), 7.25-7.33 (3H, m), 7. 

60 (1H, m), 7.85 (1H, m). 

IR (ATR) cm' 1 : 1492, 1388, 1238, 193, 820. 

MS m/z: 401 (M*+H) . 

mmm 147: 2- [ [ (4-^dd7i^) ^] - (2, s-^^ua-p 
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##0»J2 5Tt#£>fttfi2 - [ (tert-yh + y^MzWv) - (2, 
5-y7MD7i'JW - 1 1 H—f 55>V 

—)V (404 mg, 1.13 mmol) l:hU7MDBi (10 ml) £JjnA, 3P^^K 

ZOmWi&mttt-Jl (2.0 mOfC^U lIOy/f^A75h'$: 
flP*., ^^T17BfF^Jt^brc 0 ^M^ffiTa^U ^{-5>*^^tf>^»a 

il^y^^MJl/ATS H (5. 0 ml) fd^U 4-^DP^>if>^— 
(244 mg, 1.69 mmol), mMtl U (936 mg, 6.78 mmol) £}JDAT, 5 013 
T2BtF^jt^Ufec ^tSST^BLfccD-^ x^;PX-^ (60 ml)£}jpAT> 

1-5:1) T^SllT, ^IB^^ (195 mg, 89*) Zm&i&WlVomt LT*#7c. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.57 (3H, s), 5.67 (1H, s), 6.89-6.95 (2H, 
m), 6.97 (1H, s), 7.20 (2H, d, J=8. 4 Hz), 7.21 (2H, d, J=8.4Hz), 7.54 
(1H, m). 

IR (ATR) cm' 1 : 1490, 1473, 1 162, 1012, 821, 806. 
MS m/z : 386 (M + +H) . 

mtfoM 14 8: 2- C [ (4 -2anyji-)l) J-Or} - (2, 
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#%#J2 6T#Wc2 - [ (2, 5-/7MD7I-J1/) -th'O + y^ 
=5-)V\ ^TV—)V (348 mg, 1.53 mmol) Zmt^-Jl (1.5 ml)(I^L, 1 

»y/f^M7$K (10.0 ml)K*g#?U 4-^Pn^>f>^- 
)V (332 mg, 2.3 mmol), m^XWlx (845 mg, 6.12 mmol) £}JD;LT. 5 0*C 
T2P#K^bfe« ^ST«CfiL7c^^, X^;UX-^;i/ (60 ml) £2JQ*.T, 

TIffilfc. Itl$:y | J*W07h^77^- (^s^> : It^X^l^lO: 
1-6:1) TilbT, ^iBft^ (130 mg, 24*) &m&t&WlWm£ LTt#7c„ 
'H-NMR (400 MHz, CDC 1 3 ) 6: 6.04 (1H, s), 6.90-7.06 (2H, m), 7.22 (2H, d, 
J =8. 4 Hz), 7.30 (2H, d, J=8.4Hz), 7.15-7.35 (2H, m), 7.76 (1H, d, J=3. 
2 Hz). 

IR (ATR) cm"': 1489, 1475, 1093, 1012, 817, 725. 
MS m/z: 354 (M + +H). 

mmm 149: 2- c [ (4-^dd7x-j^ ^^-i - (2, s-v^jM-a 

7xx;u) * 5^1/1 -1- (4 h^v^xxjU) - 1 h-< 



MeO 
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###J2 7T#bn^2 - [ (tert-^h+y*MzM4y) - (2, 
5-y7MD7i-JW *3^>H -l-(4-/h + ->7x-JW-lH-<5 
^V*— ;U (667 mg, 1.6 mmol) K b U 7 (10 m])£3jn*_. 3PfP^r£ 

in*.. Mi&izTnmmmftLtz. SJtSt^iJETIib, ^S('^^-^it>^jiD 

iS^y^^M75 K (5.0 ml)K:*g#?U 4 - 7 n D^>-fcf 
^ (347 mg, 2.4 mmol), mm.ts U "7A (1.32 g, 9. 6 mmol) £jjpAT, 5 0tT 
2Nf^jti$Lfeo ^rU^T^HbfcCD-fe, X^I/X-tMP (60 ml) ^JQAT, zK 

aUffib/L. u^y'J*WD7h^77^- (^\=Mf> : BfKx^;i/=10:l- 
5:1) TilLT, X^y-^^o^^bLT^fB^tl (535 mg, 75«)£4ifi 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.86 (3H, s), 5.57 (1H, s), 6.8-6.9 (3H, m), 
6.91 (2H, d, J=8.4 Hz), 7.00 (2H, d, J=8.4Hz), 7.06 (2H, d, J=6. 8 Hz), 
7.11 (2H, d, J=6.8Hz), 7.16 (1H, s), 7.81 (1H, m). 

IR (ATR) cm" 1 : 1513, 1475, 1240, 1037, 821. 

MS m/z: 443 (M + +H). . . 

15 0: 2 - [ [ (4-^/DP7x^) TJUfrx^t/) - (2, 5~iS7 

A) [ [ (4-gDD7xX;U) X;^7^x;U] - (2, 5-y7M 

□ 7xx;u) - l - /fji/- i h-^>7< 5 y7-jp (jfrj^B) 
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mmmi 4 6ti#wc2 - c c (4-^dd7i-jw ^^-] - (2, 5- 

•/7M0 7i-il/) -l-^f^-lH-^A^^ (190 

ng, 0.474 mmol) <D*9 J— )V (12 mDjgtttC, -fc^'J 7*f>lA7> ; Er'7A 
B3zKfn«K60 mg)£;&n;t, 3 0 fcifiHSftjMl* (6 ml) SrflDAT, 1 7H£WJ*#L 
fc. KJfcffcKBBSX^U (60 ml)£flp*., ^nSrTKtfiSlPftifiTKTiSt^U/J:. ^ 

& Ut&mA) (48 ng, 23%)££WH£LT, ffii£ffc-&*& (It&WB) (23 rag, 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.90 (3H, s), 6.14 (1H, s), 6.9-7.1 (2H, m), 
7.26-7.42 (3H, m), 7.39 (2H, d, J=8.8Hz), 7.46 (2H, d, J=8.8Hz), 7.81 
(1H, d, J=8.0 Hz), 8. 16 (1H, m). 

IR (ATR) cm" 1 : 1726, 1606, 1493, 1360, 1 184, 1085, 768. 

mp: 213-214 "C.- 

MS m/z: 433 (M + +H). 

Anal, calcd for C 2l H 15 CIF 2 N 2 OS: C 58.27%; H 3.49%; N 6.47%; S 7.41%; 

CI 8.19%; F 8.78%. Found: C 58.08%; H 3. 62%;N 6.53%; S 7.35%; CI 8.10%; 

F 8.74%. 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.35 (1/2*3H, s), 3.78 (1/2*3H, s), 5.52 (1/ 
2*1H, s), 5.57 (1/2*1H, s), 6.78-7.1 (2H, m), 7.2-7.4(7H, m), 7.76-7.95 
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(2H, m). 

IR (ATR) cm" 1 : 1490, 1238, 1054, 820, 731. 
mp: 130-131 "C. 
MS m/z: 417 (M + +H). 

FAB-MS: 477.0646 (Calcd for C 2I H I6 CIF 2 N 2 0S: 477.0640). 

15 1: 2 - [ [ (4-^nD7i-Jl/) 7s)lifc-)V\ - (2, 5-y7 



mffimi 4 7x-n*>nrz2- c c (4-^dd7x^w ^] - (2, 5- 

y7^tD7x-;W *=5-)V\ -l-/^-5-^DO-lH-<S^;-JV 
(141 mg, 0.37 mmol) <F>*5> J— )V (12 ml)^^(3, -fc^E U 7*t>I!a7 > : E 
-^AG3tK?O#I(60 mg)£}jn*., 3 0 %jg^b7K^7X (6 ml) ^iDAT, 64 R3M 

ra^f'it^x^u (60 m\)^mx. cn^TK^^fn^^KT^L 
y-Aft^gkitzikT, mmt£iV>} (103 mg, mzm&ft-WigktVTnrz. 

'H-NMR (400 MHz, CDC1 3 ) (5: 3.71 (3H, s), 5.88 (1H, s), 6.93-7.08 (2H, 

m), 7.03 (1H, s), 7.43 (4H, s), 7.98 (1H, m). 

IR (ATR) cm"': 1490, 1467, 1313, 1 149, 1079, 818, 729. 

mp: 179-180 *C. 

MS m/z: 417 (M + +H). 

Anal, calcd for C I7 H I2 C1 2 F 2 N 2 0 2 S: C 48.90*; H 2.93*; N 6.71*; S 7.68*; 
CI 16.99*; F 9.11*. Found: C 48.90*; H 2.93*; N 6.77*; S 7.80*; 
CI 17.02*; F 9. 19*. 
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Mffi&l 15 2: 2 - [ [ (4-^DP7x-Jb) TJUjl^jjd Z (2, 5-^7 



^mmi 4 8T#<=>*l£:2 - [ [ (4-^7DP7x-;W ^] - (2, 5- 
i^U^D^xX;!/) =?TV—)V (124 mg, 0.35 mmol) CD^/-;U 

(6.0 mDfMK:, -b^EU ^^>^AT >^&" ^ AEg7Xfn#l (30 mg) £}JD;L. 
3 0%iM{b7j<mzK (3 ml)£;fJD*.T, 15 ^TO^b/to S^^^X^P 
(60 ml)£j!jn*_, cn^TK^^D^TKT^Urc. ^£&7K5ft^^*;>^ 

it-SW (91 mg, 67*)£&E£1xtKII£LTf#7Co 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.21 (1H, s), 6.92-7.08 (2H, m), 7.41 (2H, d, 
J=8.8 Hz), 7.45 (1H, d, J=3. 6 Hz), 7.56 (2H, d, J=8. 8 Hz), 7.86 (1H, d, 
J=3.6 Hz), 7.94 (1H, m). 

IR (ATR) cm-': 1488, 1319, 1149, 1076, 817, 727. 
mp: 163-164 "C. 
MS m/z: 386 (M + +H). 

Anal, calcd for C I6 H 10 C1F 2 N0 2 S 2 : C 49.81*; H 2.61*; N 3.63*; S 16.62*; 
CI 9.19*; F 9.85*. Found: C 49.98*; H 2.61*; N 3.77*; S 16.60*; 
CI 9. 25*; F 9.87*. 

nmm 153: 2 - [ [ (4 -^7 ^ji^-m - (2, 5-/7 

MD7iZ^) *=?-)V\ -1- (4-^h^-/7iZ^) -1H — f^^V- 
)V 
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MeO 




N 



CI 



Wfcm 14 9 Tl#bn/i: 2 - [ [ (4-^DD7i^) ^] - (2, 5- 
S?7^tD7x-JW -1- ;w -lH-^>7 

-f 5^V-;l/(118 mg, 0.27 mmol) (12 -t^EU^V 

^AT> ; E-^ABB7Kfa^l (60 mg)^rJP^., 3 0 (6 ml) 

T. 64 BtP B 1JSj^Lfc„ SlfcifcKftBfcX^ (60 ml) £ftDA. ^n^7KilSfP^ 

cnZX? /-)\,frt>mM,4t2ltT* m^it^m (76 mg, 60*)£**6#|-#;ii£: 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.89 (3H, s), 5.83 (1H, s), 6.93-7.05 (4H, 
m), 6.97 (2H, d, J=8.8Hz), 7.01 (2H, d, J=8.8Hz), 7.38 (2H, d, J=8. 8 H 
z), 7.41 (2H, d, J=8.8 Hz), 8. 15 (1H, m). 
IR (ATR) cm" 1 : 1513, 1492, 1332, 1 155, 836. 
mp: 150-151 "C. 
MS m/z: 475 (M*+H). 

Anal, calcd for C 23 H I7 C1F 2 N 2 0 3 S: C 58. 13%; H 3.6158; N 5.90*; S 6. 75*; CI 7. 
47*; F 8.00*. Found; C 58.09*; H 3.51*; N 5.99*; S 6.88*; CI 7.48*; F 8. 
06*. 

#%0!J 2 8 : 5- (^9-)VX)V^-)V) - 1 -^>$ J —)V 



5- {*3-)l>^3-) -l-^>^y— ;u (682 mg, 5.08 mmol) (Di/puu* 
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5> (25 ml) mmz3-i7nnm$:&mm (2.10g, 12.2 mmol) ^1}UA.^U\Z 

T2mr£\m&vrzo K^m^m&m^Ltz^ ?mk^x^x-^u£*jd*., 
y : ^^y-;u=i9 : mm^vmrzftw&MJzmmL. mtnt^m (517 mg, 

3.11 mmol, 61 %) Zm&l&tfiVontLTmzo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.50-1.67 (4H, m), 1.84-1.94 (2H, m), 2.90 
(3H, s), 3.03 (2H, t, J = 8. 0 Hz), 3.68 (2H, t, J = 6. 1 Hz). 
2 9 : 5- (*^)lX)l*~)l) ^>5>±-)l> 



5- {*?-)V7,)Vt£-)V) - l-^>? (344 mg, 2.07 mmol), 

JkTJktf^vF (0.441 ml, 6.21 mmol) K U Ifjl'JS > (1.15 ml, 8.28 
ml) ©y^DD^^> (15 ml) ^fdO'CdTHm^a^tr U 9 J>WSL (659 m 

g, 4.14 mmol) &imx. 'm.^zxmmm.wvtz, Kfom*mzxm,w&. mm 
m^m^mm^ h^^A\zx^mv. *>mt. zm&M&mmLfz. n^ntz^, 

tzftm&Mfemmi,. mut^m (m mg, 1.11 mmoi, 54 %) zmternvtwim 
tLxntz. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.76-1.97 (4H, m), 2.55 (2H, t, J = 7.1 Hz), 
2.91 (3H, s), 3.04 (2H, t, J = 7.8 Hz), 9.79 (1H, s). 

3 O : 1- (2, 5--^7;U^-P7jcX;U) -5- (pt^UTJUfrx;!/) 
- 1 ~^>5> S-Jl< 



l-yp^r-2, 5 )1*U"s>-\l> (0.151 ml, 1.34 mmol) (D'rh? 
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tKD77> (5 ml) mm^-nX:\ZXm.WL. n-r/f^U'J^A©^-!^ 
mm (0.843 ml, 1.34 mmol) ZtiQtto &.J&m&®&-lSK:\ZT 5 - 

^>?i—)l> (183 mg, 1.11 mmol) ©7h7th'n77> (5 ml) 

x-^ji^m^, mmitry^-v^mm, &^T°mmw7MzTffi.&Ltz 0 
=i : 2mm^omz^m^mf£mmL, mBit&vo oi6 m g , 0.42 mmoi, 37 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.49-1.69 (2H, m), 1.71-1.97 (4H, m), 2.89 
(3H, s), 3.01 (2H, t, J = 8. 1 Hz), 5.02 (1H, t, J = 6. 2 Hz), 6.88-7.01 
(2H, m), 7. 16-7.22 (1H, m). 
MS m/z: 296 (M + +NH 4 ). 

###>J 3 1 : 1- (2, 5-y7MD7iZJ|/) -5 - 



1- (2, 5-y7M0 7x-J|/) -5- (*^)V7,)V*~)V) - 1 
$ J—)V (278 mg, 1.00 mmol) <DV9uu*&> (5 ml) jjfKl:,- 0"Cl3ThU 
Xf;P7 5> (0.209 ml, 1.50 mmol), ^^MAt*? >7s)V^~Jl (0.115 ml, 
1.50 mmol) ZtiUTi. &m\ZT3W$m&Lft. R«S-&4fe*fiSlD«W7K*CT«c 

KlWHl : li&Uffi£9fefc#lB&ttjEE*l8U «lH<ft^« (278 mg, 0.78 m 
mol, 78 %) Zm&mVlVQMtLTntco 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.48-1.71 (2H, m), 1.85-1.98 (3H, m), 2.03-2. 
13 (1H, m), 2.90 (3H, s), 2.90 (3H, s), 3.02 (2H, t, J = 7. 8 Hz), 5.82 
(1H, dd, J = 8.6, 5.1 Hz), 7.01-7.19 (3H, m) . 
MS m/z: 374 (M + +NH 4 ) . 

15 4: l, 4->>7)l*n-2- [1- [ (4-/^y7xZJM X 
)±7ts=J\/) -5- A* ^>jf> 



1- (2, 5-y7Mn7x'JW -5- {*^)V7.)l-fo~)V) ^>5MU= 
*$>>7,)l*j— h (139 mg, 0.39 mmol) CON, N-^/f;^A7 5 K (2 
ml) 4 h^'>^>-fe*>^^--;i/ (0.058 ml, 0.47 mmol), 

mmMV^ (81 mg, 0.59 mmoOSrJjn*., m^ZXl^mmt o L7c 0 SJtS® 

n^ntzMfe*** (2 mi) \zmmi<. ox:\zx**v> (^uoa^ 

Jl/^-^V^y-tJ-^^T— h3>/N°^7> h\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (480 mg, 0.78 m 
mol) C07X (2 ml) mm^Q^Tco fcfom&W}&^M\ZTmmM£ VVU 

-T^HCTiftiSH^ ^IB^#l (86 mg, 0.20 mmol, 51 %) 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.34-1.52 (2H, m), 1.79-1.95 (2H, m), 2.05-2. 
16 (1H, m), 2.42-2.52 (1H, m), 2.87 (3H, s), 2.92-2.99 (2H, m), 3.85 (3H, 
s), 4.48 (1H, dd, J = 11.0, 2.9 Hz), 6.80-6.89 (1H, m), 6.87 (2H, d, J 
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= 8.8 Hz), 6.94-7.00 (1H, m), 7.19-7.25 (1H, m), 7.51 (2H, d, J = 8. 8 H 
z). 

IR (ATR) cm"': 2951, 1595, 1496, 1271, 1 132, 1084, 1022, 970. 
Anal. Calcd for C l9 H 22 F 2 O s S 2 : C, 52.76; H, 5.13; F, 8.79. Found: C, 52.57; 
H, 5. 13: F, 8.71. 
MS m/z: 433 (M + +H). 

H«iJ 15 5: 1, A-V7 )V*U- 2 - [5- (^^U^UUsftn;!/) - 1 - 
(7 x.—)UX)\,7fc~)\,) ^>5=-;U] ^>if> 



5 4 fcH«©#ftfc«kB, l- (2, 5-y7M0 7x-JW -5 
- i*^)V7s)V*-)\,) ^>?-)\,= *$>7,)l*±- h (127 mg, 0. 36 mmol) 
tft7i;-JI/ (0.037 ml, 0.36 nunol) £/B<^ mZit&W} (83 mg, 0.21 m 
mol, 58 %) &&&Wtt£lsT'&fZ 0 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.34-1.52 (2H, m), 1.79-1.97 (2H, m), 2.07-2. 
20 (1H, m), 2.44-2.55 (1H, m), 2. 87 (3H, s), 2.90-3.01 (2H, m), 4.51 (1H, 
dd, J = 10.9, 3.6 Hz). 6.75-6.84 (1H, m), 6.92-7.00 (1H, m), 7.19-7.27 
(1H, m), 7.38-7.46 (2H, m), 7.55-7.65 (3H, m). 
MS m/z: 420 (M + +NH 4 ). 

fkWl 15 6: 1, 4-¥7)V3ru- 2 - [1- [ (4 -*^)l7 z.—)\<) 7JU 

7ft-;u] -5- ^>5MU] ^>if> 



H»yi 5 4<h|W|tll<7)^{' c kO. 1- (2, 5-y7MD7iZjW -5 
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- ^>=?-)V=*$>7.)V-fo-)— h (139 mg, 0.39 mmol) 

tp - h)V X.>^- )V (58 mg, 0.47 mmol) mmt&%} (65 mg, 0.1 

6 mmol, 40 %) tlsTftfto 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.33-1.51 (2H, m), 1.77-1.96 (2H, m), 2.03-2. 
16 (1H, m), 2.37-2.51 (1H, m), 2.40 (3H, s), 2.87 (3H, s), 2.90-3.00 (2H, 
m), 4.49 (1H, dd, J = 11.1, 3.8 Hz), 6.79-6.88 (1H, m), 6.94-7.02 (1H, 
m), 7.19-7.26 (1H, m), 7.21 (2H, d, J = 7.8 Hz), 7.48 (2H, d, J = 7. 8 H 
z). 

IR (ATR) cnf 1 : 2943, 1597, 1498, 1269, 1142, 1084, 957, 868. 
Anal. Calcd for C l9 H 22 F 2 0 4 S 2 : C, 54.79; H, 5.32; F, 9.12. Found: C, 54.67; 
H, 5.30; F, 9.10. 
MS m/z: 417 (M*+H). 

%M&\ 15 7: 2- [1- [ (3-^nD7i^) TJl^^JU} -5- 



mmm\ 5 4tnm<D^m\z^K>, 1- (2, 5-^7Kd7x-jw -5 

- (*^)V7.)l*-)l) ^>J-)l=*?>7,)l'fc±-h (127 mg, 0.36 mmol) 
£3-^DD^>-tf>^— ;P (0.041 ml, 0.36 mmol) W&tt&fa (6. 

3 mg, 0.014 mmol, 4 %) LTtffco 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.34-1.54 (2H, m), 1.79-1.97 (2H, m), 2.08-2. 
21 (1H, m), 2.41-2.56 (1H, m), 2.88 (3H, s), 2.90-3.03 (2H, m), 4.51 (1H, 

dd, J = 10.6, 3.4 Hz), 6.78-6.90 (1H, m), 6.95-7.06 (1H, m), 7.19-7.29 
(1H, m), 7.36 (1H, t, J = 7. 8 Hz), 7.49 (1H, d, J = 7. 8 Hz), 7.55 (1H, d, 

J = 7.8 Hz), 7.56 (1H. s) . 




255 



WO 03/055850 



PCT/JP02/13792 



MS m/z: 437 (M + +H). 

^MM 15 8: 1, 4-^y)U^-n- 2 - [1- [ (3-/fJl/7xZJl/) X)V 



^WJl 5 4 t^CD^lC^O, 1- (2, 5-y7;l/t0 7i-Jl/) -5 
- (*?MU7Jl/*-;U) ^y9-)l=^^>X)l^i— h (127 mg, 0.36 mmol) 
tm- b)lJL>^*— )l> (0.043 ml, 0.36 mmol) Srffl^, «IBft£«!J (26 mg, 
0.062 mmol, 17 X) *Sfi»*i:l/T»fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.33-1.52 (2H, m), 1.78-1.96 (2H, m), 2.03-2. 
19 (1H, m), 2.34 (3H, s), 2.39-2.51 (1H, m), 2.87 (3H, s), 2.91-2.99 (2H, 
m), 4.50 (1H, dd, J = 11.0, 3.4 Hz), 6.78-6.86 (1H, m), 6.93-7.02 (1H, 
m), 7.19-7.33 (2H, m), 7.36-7.44 (3H, m). 
MS m/z: 417 (M + +H). 

15 9: 1, 4-/7MD-2- [1- [ ( 3 - * blri/y X 



mmmi s itmrnv^mz^K). 1- (2, 5-y7^o7x-;w -5 

- (*?-)lsX)l<*—)l<) ^>^)V=^^>7.)V^-T~- h (127 mg, 0.36 mmol) 
£3-* h + v^>-fc*>^-JU (0.044 ml, 0.36 mmol) mtMt&W 
(25 mg, 0.059 mmol, 16 %) &&&Bm£UTnfz e 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.34-1.51 (2H, m), 1.79-1.95 (2H, m), 2.06-2. 
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18 (1H, m), 2.42-2.52 (1H, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 3.75 (3H, 
s), 4.52 OH, dd, J = 11.5, 4.6 Hz), 6.80-6.87 (1H, m), 6.94-7.01 (1H, 
m), 7.05 (1H, s), 7.10 (1H, d, J = 8. 1 Hz), 7.21 (1H, d, J = 8. 1 Hz), 7. 
21-7.29 (1H, m), 7.32 (1H, t, J = 8. 1 Hz). 
MS m/z: 433 (M 4 +H). 

16 0: 1, 4-V7)l*u- 2 - [1- [ (4 -y )V^uy X 

-5- (*^;u7JUfr-;i/) ^>^;n ^>iz> 



mifcMl 5 4tmm<Djjmz&K>. l- (2, 5-y7MD7ir;W -5 
- (^^;i/7.;i/^-;i/) ^>9-)V=^^>7,)V^— h (127 mg, 0. 36 mmol) 
t4-y)^u^>ii>^-)l (0.038 ml, 0.36 mmol) HfS-ft^ 
' (35 mg, 0.083 mmol, 23%) &&&W)Jfc£ LTf#fc„ 
'H-NMR .(400 MHz, CDC1 3 ) 6: 1.38-1.53 (2H, m), 1.82-1.97 (2H, m), 2.08-2. 
20 (1H, m), 2.47-2.57 (1H, m), 2.88 (3H, s), 2.92-3.02 (2H, m), 4.50 (1H, 
dd, J = 11.0, 4.4 Hz), 6.78-6.88 (1H, m), 6.95-7.02 (1H, m), 7.05-7.13 
(2H, m), 7.22-7.32 (1H, m), 7.57-7.64 (2H, m). 
MS m/z: 438 (M + +NH 4 ). 

1 6 l : 4- [ [l - (2, 5-y7^tD7i^) - 5 - 

jl-fc-jp ^>^;u] Tji/fr— 7i;-jb 



mmmi 5 4£W\m<Dl5m\Z.&K). l- (2, 5-y7M07xZjW -5 
- (^^;i/X;U^-;U) ^>^;1/=*^>7JU4^ — H (127 mg, 0. 36 mmol) 

257 





WO 03/055850 



PCT/JP02/13792 



t4-^M^h7iy-^ (45 ng, 0.36 moo I) mtRlt&to (63 mg, 

0. 15 mmol, 42 %) LTf#/c 0 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.34-1.52 (2H, m) , 1.80-1.93 (2H, m), 2.03-2. 
18 (1H, m), 2.42-2.52 (1H, m), 2.88 (3H, s), 2.90-3.00 (2H, m), 4.47 (1H, 
dd, J = 10.8, 3.2 Hz), 5.44 (1H, s), 6.78-6.87 (1H, m), 6.81 (2H, d, J 
= 8.8 Hz), 6.94-7.01 (1H, m), 7.19-7.28 (1H, m), 7.48 (2H, d, J = 8. 8 H 
z). 

MS m/z: 419 (M*+H). 

nifoM 16 2: 1- [ [1- (2, 5-S?7JPtD7x^) -5 - 
)\,&-)V) ^>5MU] XjMvTJlj j-7?\s> 



nmmi 5 4 tmmcDjjmzjzK). 1- (2, 5-v7Md7x-jw -5 

- (*^)V7s)V*-)\,) '<>3 L )ls=*?>X)l*J—h (127 mg, 0.36 mmol) 
tl -1-7&U>tt-)V (57 mg, 0.36 mmol) SIE^b^^ (48 mg, 0. 

II mmol, 29 X) Srefe^i UT^fc. 

'H-NMR (400 MHz, CDCl 3 ) <5 : 1.29-1.46 (2H, m), 1.72-1.90 (2H, m), 2.13-2. 
26 (lH, m), 2.29-2.40 (lH, m), 2.83 (3H, s), 2.82-2.93 (2H, m), 4.79 (lH, 
dd, J = ll. 3, 3.9 Hz), 6.66-6.75 (lH, m), 6.87-6.94 (lH, m), 7. 24-7. 31 
(1H, m), 7.45 (1H, t, J = 7. 6 Hz), 7.58-7.62 (2H, m), 7.94 (1H, d, J = 8. 
1 Hz), 8.01 (1H, d, J = 7. 6 Hz), 8.08 (1H, d, J = 8. 1 Hz), 8.73 (1H, d, 
J = 8. 6 Hz). 
MS m/z: 453 (M + +H). 

mum 16 3: 2- [ [1- (2, 5-/7Ma7x-^) -5 - (*5=-;UX 
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- 1 H-^>v/-f $y 




F 



O 



5 4£fs\m<Djjmz&Q, 1- (2, 5-y7M07xZ;W -5 
- (*^)17,)V*-)V) ^>?-Jl=*?>X)l<*j— b (127 mg, 0.36 mmol) 
t2-*)lfi7°h^>V'( S.¥V-)l> (54 mg, 0.36 mmol) HsBfb-&#l 
(62 mg, 0.14 mmol, 39 %) ZB&mjit LT'&fro 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.28-1.53 (2H, m), 1.78-1.96 (2H, m), 2.17-2. 
30 (1H, m), 2.42-2.53 (1H, m), 2.86 (3H, s), 2.88-3.02 (2H, m), 5.03 (1H, 
dd, J = 11.3, 3.9 Hz), 6.90-7.04 (2H, m), 7.13-7.20 (1H, m), 7.39-7.47 
(2H, m), 7.50 (1H, br s), 7.90 (1H, br s), 10.08 (1H, br s). 
' MS m/z : 443 (M + +H) . 

mmm 1 6 4 : 4- [ [ 1 - (2, 5-y7MD7x^) -5 - (*^;i/x 



ummi 5 4t.w\m<D?jmz£.K). 1- (2, s-^yj^uy^-ji) -5 

- (*^)VX)l-fc~)\s) ^>^)l=^^>X)lt^-h (127 mg, 0.36 mmol) 
£4-*)lt>y°V¥W> (40 mg, 0.36 mmol) &m<<\ m&t&W (38 mg, 0. 
093 mmol, 26 %) &B&B*£^Tmtz 0 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.27-1.60 (2H, m), 1.70-1.90 (2H, m), 2.00-2. 
13 (1H, m), 2.35-2.48 (1H, m), 2.88 (3H, s), 2.90-3.04 (2H, m), 4.56 (1H, 
dd, J = 10.6, 4.3 Hz), 6.78-6.85 (1H, m), 6.95-7.03 (1H, m), 7.22-7.30 
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(1H, m), 7.45 (2H, d, J = 5. 2 Hz), 8.75 (2H, d, J = 5. 2 Hz). 
MS m/z: 404 (M*+H). 

16 5: 2- C [1- (2, 5-y'7MD7x^) -5- i^^JVX 



nmmi s 4tmm<Dj3mi,z&o. 1- (2, 5-77^071-^) -5 

- (*?-)V7,)l*~)V) ^>^;U=^^>X;W^-^- h (127 mg, 0. 36 mmol) 
<h2-^;U^yhtfU^> (40 mg, 0.36 mmol) £ffl<^ SttEffc^tt (72 mg, 0. 
18 mmol, 50 %) b Tit /i. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.36-1.52 (2H, m), 1.78-1.96 (2H, m), 2.10-2. 
21 (1H, m), 2.35-2.46 (1H, m), 2.87 (3H, s), 2.90-3.03 (2H, m), 5.11 (1H, 
dd, J = 10.9, 3.8 Hz), 6.82-6.91 (1H, m), 6.92-6.98 (1H, m), 7.24-7.31 
(1H, m), 7.48-7.54 (1H, m), 7.79-7.87 (2H, m), 8.75 (1H, d, J = 4. 6 Hz) . 
MS m/z: 404 (M*+H). 

16 6: 2- [ [1- (2, 5-y7MD7x-J|/) -5- (pt^l/X 

;i/7jN-;i/) ^>^;i/] t,j^~jui 



nmmi 5 4£mm<ojjmz<ko. 1- (2, 5-y7Mn7x-;w -5 

- {*3-)\,7.)V-fc-)V) ^>?-)V=*$>7,)\,-fc-r—h (127 mg, 0.36 mmol) 
£2-*; 'J >?-*-)l (58 mg, 0.36 mmol) mmt^m (90 mg, 0.2 

0 mmol, 55 %) $:ifeMIilW:„ 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.39-1.59 (2H, m), 1.80-1.99 (2H, m), 2.13-2. 
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26 (1H, m), 2.42-2.53 (1H, m), 2.86 (3H, s), 2.91-3.02 (2H, m) , 5.33 (1H, 
dd, J = 11.1, 3.1 Hz), 6.74-6.82 (1H, m), 6.88-6.96 (1H, m), 7.31-7.36 
(1H, m), 7.72 (1H, t, J = 7. 1 Hz), 7.86-7.92 (3H, m), 8.24 (1H, d, J = 8. 
5 Hz), 8. 29 (1H, d, J = 8. 8 Hz). 
MS m/z: 454 (MM-H). 

MMM 16 7: 2- [ [1- (2, 5 )V*U? -5- 

7s)v-fo~)v\ fcf u s yy 



mmmi 5 4 £mm<»jjmz£K>. 1- (2, 5-y*7^to7x-;w -5 

- ^>?-)l=*?>X)l*-}—h (127 mg, 0.36 ramol) 

t2 h tTU 5 zS> (40 mg, 0.36 mmol) UUit^m (55 mg, 

0.14 mmol, 38 %) £&£?lil^ff £ LT#fc. 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.38-1.60 (2H, m), 1.79-1.98 (2H, m), 2.11-2. 
25 (1H, m), 2.37-2.47 (1H, m), 2.88 (3H, s), 2.90-3.02 (2H, m), 5.31 (1H, 
dd, J = 10.5, 3.4 Hz), 6.89-7.02 (2H, m), 7.33-7.39 (1H, m), 7.52 (1H, 
t, J = 4. 9 Hz), 8.91 (2H, d, J = 4. 9 Hz). 
MS m/z: 405 (M + +H). 

MtfcM 16 8: 5- [ [1- (2, 5 )l*n7 -5- U3Ml/7» 

;ufr-;i/) ^y^-M 7,)V^~)i] - l ih-t 



mmmi 5 4 £mm<Djjmz&o. 1- (2, 5-y7j^D7x-jw -5 

- (*3-)V7.)[s*=L)l) s<>^)l=*5>y7,)V*3—h (127 mg, 0.36 mmol) 
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£l-*^)V-S-*)lt)y'h-l, 2, 3, (42 mg, 0.36 

mmol) Srfflt^. mZit^m (75 mg, 0.18 mmol, 52 %) &m&ttiVlWM£LTn 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.43-1.65 (2H, m), 1.82-2.01 (2H, m), 2.18-2. 
31 (1H, m), 2.49-2.60 (1H, m), 2.90 (3H, s), 2.92-3.06 (2H, m), 4.10 (3H, 
s), 5.12 (1H, dd, J = 11.0, 3.7 Hz), 7.03-7.22 (3H, m) . 
MS m/z: 409 (M 4 +H). 

MMM 1 6 9 : 2- [ [l- (2, 5-y7MD7xZ^) -5 - 

%)A) m$2- [ [1- (2, 5-iS7)l*n7x.-)l) -5- (*?-)V7,)l* 



nmmi 5 4tmm(Djjmz<kK>. 1 - (2, s-^^^^-d^x-^) -5 

- (^;P7JU*-;i/) ^>^;U=^^>X;U*;^— h (127 mg, 0. 36 mmol) 
i2-^M^h-l-^^K5y > /"^ (41 mg, 0.36 mmol) ^IB 
it&WA (45 mg, 0.12 mmol, 32 %) ^ffeMtlltLT, HfBfli^B (47 
mg, 0.11 mmol, 32 %) ^t«tlSi:LT#it, 



'H-NMR (400 MHz, CDC1 3 ) 6: 1.45-1.67 (2H, m), 1.82-2.02 (2H, m), 2.09-2. 
21 (1H, m), 2.41-2.52 (1H, m), 2.89 (3H, s), 2.92-3.08 (2H, m), 3.66 (3H, 
s), 4.91 (1H, dd, J = 11.1, 4.5 Hz), 6.78-6.84 (1H, m), 6.90 (1H, s), 6. 
93-7.01 (2H, m), 7. 12 (1H, s). 
MS m/z: 391 (M'+H). 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37-1.66 (2H, m), 1.81-1.96 (2H, m), 2.12-2. 
23 (1H, m), 2.45-2.56 (1H, m), 2.88 (3H, s), 2.91-3.03 (2H, m), 3.59 (3H, 
s), 4.89 (1H, dd, J = 10.9, 4.0 Hz), 6.93 (1H, d, J = 0. 7 Hz), 6.97-7.0 
8 (3H, m), 7. 19 (1H, d, J = 0. 7 Hz). 
MS m/z: 407 (M*+H) . 

1 7 0 : 2- C [l- (2, 5-y7MD7xZ;P) -5- 



mmmi 5 4 tmmvxmiz&K). 1- (2, 5-v7Md7x-jw -5 

- (*^)17,)Vt£~M ^>^)l=*$>>7.)V*-f—h (127 ing, 0.36 mmol) 
t2-^M7 , h^>7?77-;P (60 mg, 0.36 mmol) «r/H^, mZit&Vl 
(78 mg, 0.18 mmol, 49 %) SrSfiiiftmt UT#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37-1.48 (2H, m), 1.72-1.91 (2H, m), 2.09-2. 
29 (2H, m), 2.83 (3H, s), 2.85-2.95 (2H, m), 4.66 (1H, dd, J = 10. 5, 4.1 
Hz), 7.01-7.08 (3H, m), 7. 48-7. 50 (2H, m), 7.87-8.08 (2H, m). 
MS m/z: 444 (MM-H). 

mmm 1 1 1 : 2- [1 - c (2-^dd7x-jp) x^—m -5 - 



###J3 lT*#£>*T/il - (2, 5-y7^D7x-JW -5- 
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^>?-)V=*&>^)V-fc3—h (127 mg, 0.36 mmol) ON, N-v 
>^*;UA7= H (2 ml) 2 - 9 □ P^>-fe* >tt-)l (0.041 ml, 

0.36 mmol), &^T^B6;fr U £A (62 mg, 0.45 mmol) £jjD;L. , M^ZTmmm 

n%nrz$km.&*2 (2 mo \zmmL, ox:\zt**v> (^u^a^p 

^V^y-^JUyy- h3>/\°^>b\ 2KHS0 S KHS0 4 K 2 S0 4 ) (439 mg, 0.71 mmo 

i)©7K (2 mi) mm&mx.fz 0 fcfom&w&^uizTimmmt^'ik, -^dd 

i^MS^y^DD^^> (4 ml) \zmmV, 0t:iIT3-^DOMI 

#M05 mg, o.36 mmol) zuntt. fcj&m.^M^mzxmmw.t m 
fornix h u v i±mm\zxm&\stz. 0 mmm^ymm-r v u ^Acx^it, 

)lJL- ; rMZXm$'&. 31xU mmt^m (59 mg, 0. 14 mmo I, 38 %) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.39-1.60 (2H, m), 1.82-1.97 (2H, m), 2.10-2. 
22 (1H, m), 2.37-2.48 (1H, m), 2.87 (3H, s), 2.91-3.02 (2H, m), 5.13 (1H, 
dd, J = 10.7, 3.7 Hz), 6.79-6.87 (1H, m), 6.90-6.97 (1H, m), 7.23-7.33 
(2H, m), 7.46-7.55 (2H, m), 8.75 (1H, dd, J = 7. 9, 1.6 Hz). 
MS m/z: 437 (M + +H) . 

nmm 172: 1, 4->>y)v^u-2- a- c (2-7^071^) ^ 
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F' 



nmmi 7 1 tmm<Djjmiz£o. i- (2, 5-y7MD7iz^) -5 

- (*^;U7JU*-jU) ^>^)l=*?>7s)l-fc-)— h (127 mg, 0.36 mmol) 
t2-7)U*W<>-t!>tt-)V (0.040 ml, 0.36 mmol) HsBft^ 
(71 mg, 0.17 mmol, 47 *) ^efi^iLTllfc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.39-1.60 (2H, m), 1.80-1.98 (2H, m), 2.10-2. 
22 (1H, m), 2.44-2.54 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7. 4 Hz), 4. 
84 (1H, dd, J = 10.7, 4.4 Hz), 6.78-6.85 (1H, m), 6.90-6.96 (1H, m) , 7.1 
0-7.21 (2H, m), 7.22-7.29 (1H, m), 7.52-7.60 (2H, m). 
MS m/z: 421 (M + +H). 

mmn 173: 1, A--jy)v^ru-2- u- [ (2-^^7x^) x)u 

frn;i/) -5- (*3-)i7s)l-fc~)V) ^>^-)V] ^>-tf> 



nmmi 7 1 tw\m<D^mz^K) . 1- (2, 5-y7^tD7i-jw -5 

- )\,) ^y3-)V=*$>7,)l-fcj—Y (127 mg, 0.36 mmol) 

to - V)VX.>^~)V (0.042 ml, 0.36 mmol) mttt^W) (38 mg, 

0.091 mmol, 25 %) tLxmtZo 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.33-1.55 (2H, m), 1.79-1.95 (2H, m), 2.09-2. 
21 (1H, m), 2.37-2.47 (1H, m), 2.63 (3H, s), 2.87 (3H, s), 2.92-2.98 (2H, 
m), 4.61 (1H, dd, J = 11.2, 3.4 Hz), 6.75-6.82 (1H, m), 6.89-6.97 (1H, 
m), 7.1.6 (1H, t, J = 7. 6 Hz), 7.22-7.31 (2H, m), 7.43 (1H, t, J = 7. 6 H 
z), 7.43 (1H, t, J = 8.0 Hz). 
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MS m/z: 417 (M 4 +H). 

mmm 174: 1, A-v-y^u-i- [1-^ [ (2-^ht->7x-^) x 



nifcmi 7 1 tmm<Djymz£<o, 1- (2, s-^ji/^a^x-^) -5 

- (*3MU7JMn-;U) ^y^)V=^^>7s)V^i—h (127 mg, 0.36 mmol) 
£2-* h^->^>ii*>^-;i/ (0.044 ml, 0.36 mmol) ^fSfb^ 
(52 mg, 0.12 mmol, 33 %) &&&B$i£ LTf#/io 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.33-1.55 (2H, m), 1.78-1.96 (2H, m), 2.06-2. 
17 (1H, m), 2.36-2.47 (1H, m), 2.87 (3H, s), 2.90-3.00 (2H, m), 4.00 (3H, 
s), 5.13 (1H, dd, J = 11.2, 3.2 Hz), 6.78-6.95 (3H, m), 6.98 (1H, d, J 
= 7.8 Hz), 7.27-7.33 (1H, m), 7.46-7.53 (1H, m), 7.63 (1H, dd, J = 8. 0, 
1.7 Hz). 

MS m/z: 433 (M + +H). 

^ffiM 17 5: 2- [1- [ (4-^nD7i-^) 7JU?ft~;t/l -6- (*5=- 
)VX)V-fc-)V) ^->;i/] -1, 4-v7;U^-D^>if> 



^«J5Tf#£>tl£2 - [ (4-^DD7irjW XJl-^-JU^^JU] -1, 
4 - i?7)V-*U^>M > (100 mg, 0.33 mmol) <h###fj 2 8 T*#£>*l£: 5 - 
(*3 L )l7,)V*r.)l) - l-L>$> (110 mg, 0.66 mmol) <Dh)VJL> (2 

ml) mmz^T J ^\yy h U -n -y^J^X^^y (177 mg, 0.66 mmol) 
<DV)Vjl> (l ml) M?£;DnA7c^ 16P#OTSftil^tL7to fcfom&M&&Ul£ 
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T««3IUfc&. «ffi»ifiSU #?,nM^ 7 7 y y a y 'J 7 D7 

18*8 U f#e>tlfc@^S:^X^;i/X-x;UfCTj5t^, 551 U 4HfEfc£$5 (14 
0 rag, 0.31 mmol, 94 %) &&&m&£ VT%fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.22-1.38 (2H, m), 1.39-1.56 (2H, m), 1.73-1. 
86 (2H, m), 2.03-2.16 (IH, m), 2.41-2.52 (IH, m), 2.88 (3H, s), 2.95 (2H, 

t, J = 7.9 Hz), 4.50 (1H, dd, J = 11.5, 3.2 Hz), 6.80-6.89 (1H, m), 6.9 
5-7.04 (1H, m), 7.22-7.28 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.52 (2H, d, 

J = 8. 5 Hz). 

IR (ATR) cm"': 2949, 1500, 1475, 1317, 1294, 1275, 1 136, 1084, 964, 752. 
Anal. Calcd for C, 9 H 2I C1F 2 0 4 S 2 : C, 50.61; H, 4.69; CI, 7.86; F, 8.43; S, 1 
4.22. Found: C, 50.59; H, 4.67; CI, 8.04; F, 8.39; S, 14.15. 
###!) 3 2 : 5-^np - 2-tfU v>^^--;i/ 

HS^N 



2, 5->?^DDtrU> 7 > (296 mg, 2.00 mmol) <D2L?y-)l (4 ml) 
iZttmm (152 mg, 2.00 mmol) £flnA/tt£, \mffltiummffil>rZo 
yoZ&i&£T*tf}mLfz'&. TkMittiVOA (198 mg, 3.00 mmol) <£>tK (1 ml) 

u n^ritzmw^j^)VjL-^Mzx^tw^ 3i&u mt^t^® m mg, 

0.57 mmol, 29 %) £Sf LTf#fc 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 7.35 (1H, dd, J = 9. 3, 2.4 Hz), 7.46 (1H, d, 

J = 9.3 Hz), 7.64 (1H, d, J = 2.4 Hz). 
MS m/z: 146 (M 4 +H). 
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mmm 1 i 6 : 5 2 - r [1- (2, 5-y7MD7x^) -5 



##0>J3 Otll^nfc 1 - (2, S-f/^^^-D^x-JU) -5- (*5S>I/X 
;U) -l-^>^y— ;i/ (100 nig, 0.36 mmol) (DVOUU^^y (5 ml) 
mmz, O'CCThUxW^y (0.060 ml, 0.43 mmol), ^:^T^b^5 7 > 
7.)V*-)l (0.033 ml, 0.43 mmol) £jJD*_, ^mzT2mmffi.&UtZo fcJfcM'S 

nzntcmm:<DN, N-y^^MMrsn (4mi) mmiz, 

2-tf U>?>^— )l (52 mg, 0.36 mmol), ^TO^U7A (62 mg, 0.45 

mmoDSrfln*, mi&\zTmmm.wi>fz B Kfomsmzmm^jizmpt, 7k\z 

fro &ZntcmW:&77vi'^i'V%¥)lX7&?n^hy77j-lZttL. ^ 
: Kixf^=l : 1 ^ffi^J;D*#/i#M£MffiI*?&U (116 
mg, 0.29 mmol, 79 %) Zm&ttiWlMn £ UW:. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.39-1.64 (2H, m), 1.83-2.17 (4H, m), 2.88 
(3H, s), 2.92-3.06 (2H, m), 5.20 (1H, t, J = 7.6 Hz), 6.84-6.92 (1H, m), 
6.96-7.02 (1H, m), 7.05 (1H, dd, J = 8. 6, 0.7 Hz), 7.11-7.18 (1H, m), 7. 
43 (1H, dd, J = 8.6, 2.5 Hz), 8.37 (1H, dd, J = 2. 5, 0.7 Hz). 
MS m/z: 406 (M + +H). 

MMM 17 7: 5-^dd-2- [ [1- (2, 5 -i^y)VHru 7 x -5 

- (;*^;u7JUzft-;i/) c^>±M ^)Vfr-)W eu^> 




CI 
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5_/ 7D p_2- [ [i- (2, 5-y7MD7i-Jb) -5- 7, 
)Vfo—)V) ^>^M ttl bf'Jv> (100 mg, 0.25 mmol) (D*? (2 m 

i) mmz, oxnzx**v> (^u^A^;i/^-^v ; Ey-!t;P7z-h3>A'^> 

h\ 2KHS0 5 KHS0 4 K 2 S0 4 ) (30 3 mg, 0.49 mmol) COtK (2 ml) Jgi£&2jn*_£. K 

X^;U=1 : 1 »m«KJ;Ot#fc»®«r«ffi»*fi[L/, (61 mg, 0.14 mmo 

1. 56 X) ^ifiMHSiiUWc, 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1. 37-1. 53 (2H, m), 1.80-1.97 (2H, m), 2.09-2. 
20 (1H, m), 2.36-2.48 (1H, m), 2.88 (3H, s), 2.96 (2H, t, J = 7. 5 Hz), 5. 
07 (1H, dd, J = 11.1, 3.8 Hz), 6.86-7.02 (2H, m), 7.23-7.31 (1H, m), 7.7 
4 (1H, d, J = 8. 3 Hz), 7.79 (1H, dd, J = 8. 3, 2.2 Hz), 8.67 (1H, d, J = 
2.2 Hz). 

Anal. Calcd for C I7 H I8 C1F 2 N0 4 S 2 0. 25H 2 0: C, 46.15; H, 4.21; F, 8.59; N, 3.1 
7; S, 14.50. Found: C, 46.38; H, 4.11; F, 8.40; N, 3.20; S, 14.22. 
MS m/z: 438 (M + +H). 

3 3 : yftMS- ( 6 - Z u u - 3 - M U *?)V) Q-JL^)V 

5-T^y-2-^PPtTU> ? > (643 mg, 3.00 mmol) SrlSJttfiBI (10 ml) 
izmmis* -5'CfCTffi^^-H'J^A (207 mg, .3.00 mmol) C07K (1 ml) mm 

^iTUfc. Kfom&Mztor:izxzoftmMWistzik, m^zx^^mmo- 
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X^;U#U£A (481 mg, 3.00 mmol) £>7K (i ml) mffc&mTVfZ* KfoM& 

TKtcx^u^o mmm^m^mmi- hooAizx^mi^ *>mk* z^^mee 

L, : #&X^;U=49 : 1 JgffllB«fc9l#fc#ffl£«ffi»*gU «IH^ 

#1 (148 mg, 0.63 mmol, 21 X) Sffi?ft^It LTf#7c. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.37 (3H, t, J = 7. 1 Hz), 4.63 (2H, t, J = 7. 

1 Hz), 7.41 (1H, d, J = 8.3 Hz), 7.76 (1H, dd, J = 8. 3, 2.4 Hz), 8.45 (1 

H, d, J = 2.4 Hz). 

MS m/z: 234 (M + +H). 

17 8: 2 -{? PP- 5- [ [1- (2, 5-y7^D7i^) -5 
- (;*5MP7Jl/frx;i/) ci>±M ZJk^M tfU> ? > 



yftKBSS- (6-^nn-3-eUy;i/) O-X? 1 ;!/ (145 mg, 0.62 mmo 
1) <D3L$r/-)V (3 ml) »ttlCl««*BMb^ h U (3 ml) £2jn;L> 

80rtCT2Nf^m^Lfco £^^£^£T^£PL7c&, 7K£*n*-, S^P 

###J3 0Tf#b*lfc 1 - (2, 5-y7M07x-Jl.) -5- (>3MU* 
;i//js-;i/) -l-^>^y— ;U (173 mg, 0.62 mmol) Oy^DD/3'> (5 ml) 
mmz, 0t(:Th'Jx^75> (0.130 ml, 0.93 mmol), #^T*fiffc**> 
7JU*-;U (0.060 ml, 0.78 mmol) *»lCT2l^ra*^Lfc. 
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n£>tltzf$m.<DN, N-y^?M;i/A7i K (6 ml) mWz. 6-^dd- 
3-tfUv>5^J— ;k )k^-<:m&t) 'J ^7 A (107 mg, 0.78 mmol) £?J0;L. ^ 

%t>nti%m%:W UU**?> (5 ml) lC*g#?U ort'T 3 □ ni®^m 
(214 mg, 1.24 mmol) £3jaA^t;:T2P#r B 1^#L£: 0 SJ&^#I £ 1 

^. f#6n7c@#£:/X^X-- srJWCTtftim ^fEte^ (187 mg, 

0.43 mmol, 69 %) $SM*<!:tTl#fc, 
'H-NMR (400 MHz, CDCI 3 ) <5 : 1.40-1.57 (2H, m), 1.84-1.98 (2H, m), 2.11-2. 
22 (1H, m), 2.50-2.60 (1H, m), 2.89 (3H, s), 2.93-3.02 (2H, m), 4.48 (1H, 

dd, J = 10.4, 3.8 Hz), 6.82-6.91 (1H, m), 7.00-7.07 (1H, m), 7.24-7.29 
(1H, m), 7.38 (1H, d, J = 8. 3 Hz), 7.79 (1H, dd, J = 8. 3, 2.4 Hz), 8.48 
(1H, d, J = 2.4 Hz). 

IR (ATR) cm"': 3059, 1566, 1495, 1446, 1279, 1 161, 1107, 829. 

Anal. Calcd for C I7 H 18 C1F 2 N0 4 S Z : C, 46.63; H, 4.14; CI, 8.10; F, 8.68; N, 

3.20; S, 14.64. Found: C, 46.36; H, 4.29; CI, 8.08; F, 8.65; N, 3.25; S, 

14.57. 
MS m/z: 438 (M + +H). 

17 9: 2- [1- (->^P^->;l/7JU7ftx;i/) -5 - {^)V7,)V^> 
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3 0Tf#e> tltz 1 - (2, 5-y7MD7i^) -5 - (*^X 
;U*-JU) -l-^>^y-;U (100 mg, 0. 36 mmol) (Dy^7QD/^> (3 ml) 
igi&lC, 0*C(CT h 'JX^PTa > (0.072 ml, 0.52 mmol), s &^X-mt*?> 
7JU*-;i/ (0.033 ml, 0.43 mmol) £2J0*_, ^iSlCTlPtP^Jt^L/io 

lien/:Ma)7thzhg^ (3 ml) J^C, w\JrV (0. 
066 ml, 0.54 mmol) , ^T^SHr^A (176 mg, 0.54 mmol) ^iS 

m%ttft9%m:i>7UU*5>y (3 ml) tC^3?U 0*CKT 3 - ^ □ Dig^E 
(113 mg, 0.43 mmol) £3ra;^j&KT2P#p B m#l^o Mtfg^3£l£l^ 

y7j-iZtt{s, ^1t> : I^X^;U=3 : 2^ffi^cfc 0#£#ffl£MJHt*?gU 
fco tt^nfeH^^^X^l/X-^UCT^^, 5EiU ^fB^k^ (53 mg, 
0.13 mmol, 36 S) &&&mjfct VX^fZo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.03-1.27 (3H, m) , 1.30-1.70 (5H, m), 1.78-2. 
10 (7H, m), 2.40-2.6.0 (2H, m), 2.88 (3H, s), 2.90-3.02 (2H, m), 4.54 (1H, 
dd, J = 11. 1, 2.6 Hz), 7.04-7.15 (2H, m), 7.36-7.42 (1H, m). 
IR (ATR) cm"': 2931, 1495, 1273, 1126, 1117, 976. 
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Anal. Calcd for C lg H 26 F 2 0 4 S 2 : C, 52.92; H, 6.41; F, 9.30; S, 15.70. Found: 
C, 52.85; H, 6.31; F, 9.34; S, 15.53. 
MS m/z: 409 OT+H). 

mmm iso : 4- [4- r [1- (2, 5-y7^D7i^) -5- u 



HJfi^Jl 6 0T#£>nfcl, 4-y7^tO-2- [1- [ (4-7MD7 

x~;i/) tjMn- ;u] -5- ' (*^;p*;psfc- ;u) ^>^;H ^>-tr> (40 mg, 

0.095 mmol) Oy/fMM^yh* (0.5 ml) Meld, ^E;Utfcl)> (0.012 m 
I, 0.14 mmol), 1 - *^JH£ ^ > (0.017 ml, 0. 14 mmol) SrtJQ*., 

80«CtCT24l^|HItt«Ufc o jKlS^^S:^ffl^ji^^D^h^77^- (* 

^;UX— T>»KCTi5t^, 3SfcU mtWL^ty (43 mg, 0.088 mmol, 92 X) £ 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
14 (1H, m), 2.38-2.50 (1H, m), 2.88 (3H, s), 2.90-3.00 (2H, m), 3.28 (4H, 
t, J = 4.9 Hz), 3.85 (4H, t, J = 4.9 Hz), 4.47 (1H, dd, J = 10.6, 3.5 H 
z), 6.78 (2H, d, J = 9.0 Hz), 6.83-6.90 (1H, m), 6.94-7.01 (1H, m), 7.1 
9-7.24 (1H, m), 7.44 (2H, d, J = 9.0 Hz). 
IR (ATR) cm" 1 : 2962, 1591, 1498, 1271, 1131, 1090, 976, 926. 
Anal. Calcd for C 22 H 27 F 2 N0 5 S 2 : C, 54.19; H, 5.58; F, 7.79; N, 2.87; S, 13. 
15. Found: C, 53.93; H, 5.53; F, 7.90; N, 2.87; S, 13.17. 
MS m/z: 488 (M + +H). 
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nmm isi : 1- [4- r [1- (2, 5-y7^tD7iui/) -5- 



8 0 tnm<D^mz^K). 1, 4-^^;u^-p-2- [1- c u- 

7Mo7i-;w xjujJn-;h -5- (pWU7JMn-;u) ^>^)W] ^<>-t* 

> (100 mg, 0.24 mmol) <h^'Jy> (0.035 ml, 0.36 mmol) fflZlt 

(83 mg, 0.17 mmol, 7 IX) &&&ffi3i£ Vxntco 
'H-NMR (400 MHz, CDC1 3 ) <5: 1.30-1.51 (2H, m), 1.56-1.72 (6H, m), 1.76-1. 
93 (2H, m), 2.01-2.13 (1H, m) , 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.0 
0 (2H, m), 3.34 (4H, br s), 4.45 (1H, dd, J = 11.5, 3.4 Hz), 6.75 (2H, d, 
J = 9.0 Hz), 6.82-6.90 (1H, m), 6.92-7.00 (1H, m), 7.16-7.23 (1H, m), 7. 
38 (2H, d, J = 9.0 Hz). 

IR (ATR) cm" 1 : 2935, 1591, 1495, 1282, 1122, 1090. 

Anal. Calcd for C 23 H 29 F 2 N0 4 S 2 : C, 56.89; H, 6.02; F, 7.82; N, 2.88; S, 13. 
21. Found: C, 56.73; H, 5.99; F, 7.88; N, 2.93; S, 13.22. 
MS m/z: 486 (M + +H). 

18 2: 4- [1- (2, 5-5?7MD7xZ^) - 5 - 
~)\>^>3-)l7,)V-fo-)W — N, N-v^^Jl/7- U > 
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7M0 7x-;W 7>)V-fc-M -5- (*?-)l7.)l-fc-)V) ^y=5-M ^>-fe* 
> (100 mg, 0. 24 mmo!) (b^^^;U75 y^MM. (58 mg, 0.71 mmol) £fflt^ 
mmt^^i (83 mg, 0.19 mmol, 78*) €SM*ilTt#fc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.30-1.50 (2H, m), 1.76-1.93 (2H, m) , 2.01-2. 
12 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.03 (6H, 
s), 4.45 (1H, dd, J = 11.2, 2.9 Hz), 6.55 (2H, d, J = 9.0 Hz), 6.82-6.9 
1 (1H, m), 6.93-7.01 (1H, m), 7.18-7.24 (1H, m), 7.38 (2H, d, J = 9. 0 H 
z). 

IR (ATR) cm' 1 : 2941, 1603,1496, 1284, 1269, 1230, 1138, 1088. 

Anal. Calcd for C 20 H 25 F 2 N0 4 S 2 : C, 53.91; H, 5.66; F, 8.53; N, 3.14; S, 14. 

39. Found: C, 53.61; H, 5.61; F, 8.51; N, 3.06; S, 14.35. 

MS m/z: 446 (M + +H). 

1 8 3 : l- [4- [ [1- (2, 5-y7Ma7i-JP) -5 - U 



mmmi 8 0 ^mm^mz^y). 1, 4-^^;^p-2- ci- c u- 

7MD7xr;W X)l>*~)U] -5- ^^-)V7.)Vfs~)V) ^>3MI/| ^>if 
> (100 rag, 0.24 mmol) £ 1 -*3Ml/fc?^ V> (0.040 ml, 0.36 mmol) &m 

mmt^m (68 mg, 0.14 mmol, 57 3!) &&m%*t UTttfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.31-1.51 (2H, m), 1.77-1.94 (2H, m), 2.02-2. 
13 (1H, m), 2.35 (3H, s), 2.36-2.48 (1H, m), 2.53 (4H, t, J = 5. 1 Hz), 2. 
87 (3H, s), 2.88-3.00 (2H, m), 3.34 (4H, t, J = 5. 1 Hz), 4.46 (1H, dd, J 
= 11.0, 3.7 Hz), 6.77 (2H, d, J = 9.0 Hz), 6.82-6.90 (1H, m), 6.92-7.01 
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(1H, m), 7.18-7.23 (1H, m), 7.41 (2H, d, J = 9.0 Hz). 
IR (ATR) cnf 1 : 1595,1495, 1292, 1 134, 1090, 1003, 968. 
Anal. Calcd for C 23 H 3O F 2 N 2 0 4 S 2 : C, 55.18; H, 6.04; F. 7.59; N, 5.60; S, 12. 
81. Found: C, 54.92; H, 5.92; F, 7.66; N, 5.60; S, 12.80. 
MS m/z: 501 (M + +H). 

mffiM 1 8 4 : N-^>v;t/-4- [l- (2, 5-^y)V^nyjL~jv) -5 



mmm 1 8 0 LmmcD-^mz^^ , 1, ei- c (4- 

7)V*n7x.->i) -5- o-z 

> (100 mg, 0.24 mmol) tN-^>i/)l*^)),T 5. > (0.046 ml, 0.36 mmol) 
&mi\ mUit&W (34 mg, 0.065 mmol, 27 %) &&&fft3i£ LT*#7to 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.30-1.50 (2H, m), 1.76-1.93 (2H, m), 2.01-2. 
13 (1H, m), 2.36-2.48 (1H, m), 2.87 (3H, s), 2.88-3.00 (2H, m), 3.11 (3H, 
s), 4.46 (1H, dd, J = 11.4, 3.5 Hz), 4.58 (1H, d, J = 17. 5 Hz), 4.63 (1 
H, d, J = 17.5 Hz), 6.60 (2H, d, J = 9. 0 Hz), 6.78-6.86 (1H, m), 6.89-6. 
98 (1H, m), 7.12 (2H, d, J = 7.1 Hz), 7.13-7.20 (1H, m), 7.24-7.35 (3H, 
m), 7.35 (2H, d, J = 9.0 Hz). 
IR (ATR) cm"': 1593,1493, 1390, 1281, 1124, 1088. 

Anal. Calcd for C 26 H 29 F 2 N0 4 S 2 : C, 59.86; H, 5.60; F, 7.28; N, 2.69; S, 12. 
29. Found: C, 59.74; H, 5.52; F, 7.35; N, 2.76; S, 12.44. 
MS m/z: 522 (M*+H). 

1 8 5 : [1- (2, 5-y7MD7xZJl/) -5 




F 
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mmmi 8 otrnm^mz^o, 1, 2- [1- t u- 

7Md7i-;w -5- (*^;i/;uu*-;io ^>^;H ^>if 

> (100 mg, 0.24 mmol) i^<>> ? ;UT5> (0.039 ml, 0.36 nunol) *g 
t&t&W} (49 mg, 0.097 mmol, 41 *) LTt#fc<, 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.31-1.50 (2H, m), 1.78-1.93 (2H, m), 2.01-2. 
13 (1H, m), 2.37-2.48 (1H, m), 2.87 (3H, s), 2.89-3.00 (2H, m), 4.36 (2H, 
br d, J = 3.7 Hz), 4.46 (1H, dd, J = 11.2, 3.2 Hz), 4.61 (1H, br s), 6. 
51 (2H, d, J = 9.0 Hz), 6.80-6.87 (1H, m), 6.90-6.98 (1H, m), 7.15-7.22 
' (1H, m), 7.29-7.40 (5H, m), 7.34 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm" 1 : 3411, 1597, 1495, 1282, 1142, 1086, 870. 
Anal. Calcd for C 25 H 27 F 2 N0 4 S 2 0. 25H 2 0: C, 58.63; H, 5.41; F, 7.42; N, 2.74; 
S, 12.52. Found: C, 58.59; H, 5.27; F, 7.49; N, 2.78; S, 12.61. 
MS m/z: 508 (M + +H). 

#%#>J 3 4 : 6- (t-^Jl/y7xZJ|/yUJl/tty) -1- (2, 5-^:7 




5 -^yjU^-O^yify (0.956 ml, 8.46 mmol) OJ-V=> 

^Yu-y^y (30mi) mmz-nx:izTMWL, n -y^u^AGD^i^ 

mm (6.46 ml, 10.2 mmol) ^iJPAfc. ^U^^-1ZX:\ZX 6 - ( t - y^ 
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^^z-J^U^t+y) ^Vi— )V (2.50 g, 7.05 mmol) (D^h^tK 

D77> (20 mi) mwuzmz.. m^zxzo^mmwLrco K^m^^^ 

= 9 : l»ttJl»J:D»fc»lB&«BE»«L» «15<fc£tt' (2.92 g, 4.65 mmol, 88 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.04 (9H, m), 1.21-1.90 (8H, m), 3.64 (2H, t, 
J = 6.3 Hz), 4.96 (1H, t, J = 6. 5 Hz), 6.86-7.01 (2H, m), 7.13-7.20 (1H, 
m), 7.32-7.45 (6H, m), 7.62-7.70 (4H, m). 

MMM 18 6: 6- [ (5-^DD-2-tf'Jy;P) 7s)V^~)V^ - (2, 5- 
y7;i/tn7xZJl/) - 1 -^-tTV-Jl/ 



6- ( t -7?-)W73L-)V=/V)V) ^5>-l - (2, 5-y7MP7i 
~M -\—^*r-9-;—)V (1.04 g, 2.22 mmol) <DV*7UU*?> (20 ml) m 
m\Z, 0 < C{CThUx^;i/T5> (0.619 ml, 4.44 mmol), &^xmt*?>X 
(0.258 ml, 3.33 mmol) £Jn*.. &mzTll%fflBL J &\s1Z. Rj&m&to 

#^nfeM©N, N-y^fMMJiH (20 ml) f&miZ. ###13 2 
xnZtlTc 5 DP- 2- tf'J^>^— ;i/ (323 mg, 2.22 mmol). 
StfJ'J^A (368 mg, 2.66 mmol) £UdA, ^»tCT3»#|BJ»#l/&. jEJE&fg-&^ 
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n i btitzm&*Wun*9y (20 ml) fc»A?U O^fCT 3 - 9 u DiS^SS 
B£ (1.18 g, 4.44 mmol) £^*M£T3ll#ra«#l,fc. Rl6fi'&«*l««7K 

HSnfcSa*fh7kHD77> (10 ml) KiigtfU 7yftfh7^ 
T^X^AcD^h^t HD75>»* (3.33 ml, 3.33 mmol) SrilD*., MU\Z 

<M^-> : B£B£x^;P=7 : 3»aiSIU9&fc$m£«ffi«teU «8Btt£4fe (47 
7 mg, 1.22 mmol, 55 %) &U&NlVtmn £ UT#fe. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.17-1.59 (6H, m), 2.04-2.17 (1H, m), 2.30-2. 
42 (1H, m), 3.59 (2H, t, J = 6.3 Hz), 5.07 (1H, dd, J = 11.6, 2.8 Hz), 6. 
84-6.92 (1H, m), 6.93-7.01 (1H, m), 7.26-7.32 (1H, m), 7.74 (1H, dd, J = 
8.3, 0.7 Hz), 7.78 (1H, dd, J = 8. 3, 2.2 Hz), 8.67 (1H, dd, J = 2. 2, 0. 
7 Hz). 

MS m/z: 390 (M + +H). 

mmm 1 8 i ■. s-zuu-2- i [ 1 - (2, s-^7Mo7i^) 



6- [ (5-^nn-2-tfu> ? ;w tju*-;i/| - (2, 5-77^07 

i-iW - 1 -^^U-/— ;i/ (308 mg, 0.79 mmol) ©NJH> (5 ml) MtCl 
->7/^3 1 W>h , J-n-7^MX*7> (424 mg, 1.58 mmol) (Dh)VJLy 

(3 mo mmztiuxfcm. imwmmmmoft. Rmm^m^mu^x^mLfz 
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»6ttfcB^*^x^;Ux-x;MCT8fcifH& 85BE<fc-&4& (96 mg, 0.2 

6 mmol, 33 %) £afif&*<i: LTtSfc. 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.12-1.42 (3H, m), 1.58-1.66 (1H, m), 1.77-1. 
86 (2H, m), 2.11-2.25 (2H, m), 2.91 (2H, br s), 6.79-6.89 (1H, m), 6.97- 
7.04 (1H, m), 7.06-7.13 (1H, m), 7.50 (1H, d, J = 8. 3 Hz), 7.72 (1H, dd, 

J = 8.3, 2.4 Hz), 8.65 (1H, dd, J = 2.4 Hz). 
IR (ATR) cm' 1 : 2933, 2862, 1493, 1302, 1 190, 1153, 1 107, 1012. 
Anal. Calcd for C I7 H I6 C1F 2 N0 2 S: C, 54.91: H, 4.34; CI, 9.53; F, 10.22; N, 
3.77; S, 8.62. Found: C, 54.88; H, 4.50; CI, 9.65; F, 10.35; N, 3.80; S, 

8.76. 

MS m/z: 372 (M + +H). 

#%0>J 3 5 : 7- (t-^y7x-Jk>'JJ^y) -1- (2, 5->?7 



l-yn=E-2, 5 -i? 7)1* U (1.21 ml, 10.7 mmol) ©fh7t 

K077> (40 ml) mm&-nX:iZTmWL. n-^'J^^AO^^ 
m (8.50 ml, 13.4 mmol) &1}\l7LfZo jR^-&^^-78 < CiCT 7 - (t-^;U 
^7i-Jk>'j;W-» ^-fZ-t— )V (3.28 g, 8.90 mmol) ©rh^th'D 
•7z>> (20 ml) »«(^JIP^., ^iS(CT30#PM#L/c. SJfcJS'&«j£^ia3;T 

^x^;i/x— j-fr&nx., mtnmty y^—o /±7kmmzTm&Lfc<, 
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= 9: l»ffi«J:0»fc#H£«l£«ttU mUitte® (3.88 g, 8.04 nmol, 90 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.04 (9H, m), 1.21-1.92 (10H, m), 3.64 (2H, 
t, J = 6.5 Hz), 4.97 (1H, t, J = 6. 5 Hz), 6.86-7.00 (2H, m), 7.13-7.20 
(1H, m), 7.33-7.44 (6H, m), 7.62-7.70 (4H, m). 

mffiM 188: 7- [ (5-^DP-2-b?'J>W x;i/^-;i/] - (2, 5- 



7-.(t-^Jk>*7i-;k/'JWy) -1- (2, 5-v7MD7i 
~;U) -1-^7"^/— ;U (1.04 g, 2. 15 mmol) <D>^PP;*^> (20 ml) 
^ 0'Ci:ThUX^7 5> (0.601 ml, 4.31 mmol), ^Tifrfb;** >X 
Jl>*-;P (0.250 ml, 3.23 mmol) £Jn*., ^«atCT2I^W*J^Lfc. 

n<btltcy%fe<DN, N-y^^M7=F (20 ml) mWZs 3 2 

T'#e.nrc5-^DO-2-fcfU v>^^-;P (314 mg, 2.15 mmol), ^Ut^ 
mtlVOA (357 mg, 2.59 mmol) £;Do*_, ^fUl;:T3Pf PslJf #l-7Co RJ*>jg-&«S 

#^nrc?«$r> f i7PD^^> (20 ml) (C^£?L, Ot^CX 3 - £ □ □ig^m 

(i.u g, 4.3i mmol) &im7L^i&\zT2mfflm& Ltz 0 Kfom&vo&mfe 

#btlfcM5:fh7tKo7 7> (10 ml) djg^L, 7 yit'rh 
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7>tz^(Dfh7t:HD77« (3.23 ml, 3.23 mmol) <£JoA, gififc 

L7Kt3Ti5t#ufco m®m&m*mmj- hvv&izTm.mL, ?>m& zm&m 

'\**>:il«lf;N7: 3fttt&«k 0*fc#H£«ffi»«U g£fEfc^#l (59 
5 mg, 1.47 mmol, 69 X) LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5: 1.14-1.66 (8H, m), 2.03-2.17 (1H, m), 2.29-2. 
40 (1H, m), 3.60 (2H, t, J = 6. 6 Hz), 5.06 (1H, dd, J = 11.6, 3.1 Hz), 6. 
84-6.91 (1H, m), 6.92-7.00 (1H, m), 7.25-7.31 (1H, m), 7.74 (1H, dd, J = 
8.3 Hz), 7.78 (1H, dd, J = 8. 3, 2.2 Hz), 8.67 (1H, dd, J = 2.2 Hz). 
MS m/z: 404 (M + +H). 

18 9: 5-^PP-2 - [ [1- (2, 5-^7^P7i^) ->^7 



x— )V) -l-^y^y— )V (436 mg, 1.08 mmol) ©hJH> (8ml) mWz 
isT J ^^U>h U -n-y^;P*X^^> (579 mg, 2.16 mmol) © h;UX> 
(3 ml) Jgift&iJ0*.fc&. I6I^WJPf»Jg8iELfe. RjS»^»*W*T?J*«ILfc 

-KttLfc. ^\+1t> : 0^X^;U=9 : 1 &fflWcfc 0ftfc#IB£«JEE*agU 
ienfcSft^yXfjH- 7\>UK:Ti$fc8Mg, 3IfcU «|5ffc-&4& (79 mg, 0.2 
0 mmol, 19*) &efift*tl/T^fc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.32-1.63 (6H, m), 1.82-1.94 (2H, m) , 2.42-2. 
52 (2H, m), 2.79-2.90 (2H, m), 6.81-6.90 (1H, m), 6. 97-7. 07 (2H, m), 7.48 




7- [ (5-^PD-2-kru> f ;u) - (2, 5-77MD7 
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(1H, d, J = 8. 6 Hz), 7.71 (1H, dd. J = 8. 6, 2.5 Hz), 8.65 (1H, dd, J = 
2.5 Hz). 

IR (ATR) cuf': 2933, 2864, 1493, 1308, 1 188, 1 159, 1107, 1011. 

Anal. Calcd for C 18 H I8 C1F 2 N0 2 S: C, 56.03; H, 4.70; CI, 9.19; F, 9.85; N, 3. 

63; S, 8.31. Found: C, 55.92; H, 4.77; CI, 9.23; F, 9.90; N, 3.67; S, 8. 

41. 

MS m/z: 386 (M f +H). 

###J 3 6 : 2 , 5 - 2 Z2k£ p Z ^ = ~ 4 - If' J 2ih* ^ I —)V 



\-~Ju^-2, 5-^y)^n^>-\L> (1.08 ml, 9.60 mmol) (DJ- by\i 
Kn7 7> (30 ml) mm^-nX^izX^WV. n-^JlV^ryA<D^\^>m 
m (7. 32 ml, 11.5 mmol) &tiUx.tzo %.Jfom&W)*-l&X:iZT 4 - hf U ->*>^;P 
yTJl^fk H (0.764 ml, 8.00 mmol) CDx h ^ t H D y 5 > (10 ml) 

T-)i*m?L. m%mwmz-zmf*\stzo mmm&mimmi-bvy&izT&m. 

7^-lC#Lfc„ ^+l-> : ^X^;i/=7 : 3i&ffig|U; D*#;t#IIj£M]£igfc§U 
#e»tifegl#^vi'yyntf;i/x-7";KcT^^ ^i&U #fe{fc-£r$9 (1.15 
g, 5. 20 mmol, 65 %) &&&1®mt LT^Cc 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.25 (1H, br s), 6.09 (1H, s), 6.89-7.05 (2H, 
m), 7.14-7.23 (1H, m), 7.34 (2H, d, J = 5. 4 Hz), 8.44 (2H, d, J = 5. 4 H 
z). 

19 0: 5-^DD-2- [ (2. 5 -y'7MQ7xZ^- 4 - hf' J x 
;i^5S>l/) 5^3 bf'J^> 




OH 
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2, 5-> ? 7;^P7x-;i/-4-tfU> ? ;U^^y-;U (221 mg, 1.00 mmol) 
©y^PP^^/ (10 ml) mmiZ, O'ClCT bVX^JVY a > (0.279 ml, 2.0 
0 mmol), ^TJ&ft;*^>7Jl^x;U (0.116 ml, 1.50 mmol) £}JD;i, ^Uiz 

ti^n^swN, N-y^fj^A7$h* (lomi) mmz. #%0!|3 2 

•Vn<bt\rc5-t7un-2-¥iJiS>tt-Jl (145 mg, 1.00 mmol), 
mtlWA (166 mg, 1.20 mmol) SriJH*., ^iaiCT2BtF^jt^Lfc 0 SJ^^#J 

77^-t:#i, ^\^> : ^x^;u=i7 : 3itaigi$=fc omz^m^mmmm 

U ^fB^^ (267 mg, 0.77 mmol, 77 %) ZM&Wlfct ItHfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.52 (1H, s), 6.92-6.98 (1H, m), 6.99-7.06 

(1H, m), 7.48 (1H, dd, J = 8. 5, 0.7 Hz), 7.17-7.23 (1H, m), 7.34 (2H, d, 

J = 6.1 Hz), 7.47 (1H, dd, J = 8. 5, 2.4 Hz), 8.33 (1H, dd, J = 2. 4, 0.7 

Hz), 8. 54 (2H, d, J = 6. 1 Hz). 
MS m/z: 349 (M + +H). 

mmm 1 9 1 : 5 2 - [ (2, s-v^i/^p^xn;^- 4-e' j>? 




5_/7 DD _ 2 - [ (2, 5-y7MP7x-Jl/-4-tf'JyJMfjW ^ 
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tf'Jx> (239 mg, 0.68 mmol) <D*$;-)V (6 ml) ®miZ, 0X:\ZTtt 
V> (# 'J^A^U^-^V^yitJU^T— h3>/t^>H, 2KHS0 5 KHS0 4 K 2 S0 4 ) 
(631 mg, 1.03 mmol) (DtK (12 ml) mm&1}Q?Lfz a KJSii"&%&gifi»;:T3B 

SB-ffc^ (67 mg, 0.18 mmol, 26 X) LT#fco 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.44 (1H, s), 6.96-7.08 (2H, m), 7.48 (2H, d, 

J = 6. 3 Hz), 7.70-7.77 (1H, m), 7.79 (1H, dd, J = 8. 3, 2.2 Hz), 7.84 (1 
H, dd, J = 8.3, 0.7 Hz), 8.61 (2H, d, J = 6. 3 Hz), 8.67 (1H, dd, J = 2. 2, 

0.7 Hz). 

IR (ATR) cm" 1 : 1591, 1493, 1329, 1161, 1107, 1014. 

Anal. Calcd for C l7 H n ClF 2 N 2 0 2 S: C, 53.62; H, 2.91; F, 9.98; N, 7.36; S, 8. 
42. Found: C, 53.55; H, 2.87; F, 10.10; N, 7.40; S, 8.55. 
MS m/z: 381 (M + +H). 

19 2: 5- (4-?DD^>-t?>7JU/ft-;M^;i/) -lH-fh?'/ 



4-^OD7x— ;UX;U3jx-;U7ir h— MJ;i/ (2.81 g, 13.0 mmol) RtfK 
Ul^7i>MI (4.24 g, 65.2 mmol) CQN, N-y7fMM7^K 
(100 ml) mWZ7 iSfcj- h U O A (10.8 g, 78.2 mmol) &1)U7iWX:\ZT\mT$ 
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#7 (2.53 g, 9.78 mmol, 75 %) &&&mfatLTmtz 0 

'H-NMR (400 MHz, CD 3 0D) 6 : 5.02 (ZH, s), 7.62 (1H, d, J = 8. 6 Hz), 7.73 

(2H, d, J = 8.6 Hz). 
MS m/z: 300 (M + +H+CH 3 CN) . 

mmm 193: 1 -^>>?;u- 5 - (4-^aD^>^>x;p7ft-;i^^;io - 

1 H-fh7V-Jb (gte&l 9 3 -A) R#2-^>^;U- 5- (4-gPQ 
1>-V> Xfrft- -2H-fh7'/-^ (Itt»19 3-B) 




H14<*193-A ^tt#193-B 



5- (4-^DD7i-MMz;M^W - lH-fh7 V— (837 rag, 
3.24 mmol) t^>i?;P7;U3— ^ (0.335 ml, 3.24 mmol) <Di?2UU*&> 
/fb7tHP77> (1:1) (20 ml) hU7xZWX7-f 
> (849 mg, 3.24 mmol) £fln*.. #V>T, T^J^^ylf^ (0.510 m 
1, 3.24 mmol) SrlTOKTSSnFl/fc. jK^^^^tCTieBtHlt^Lfe^ 
ffiQE%t& U # e» *l£8l«E £ 7 5- y a v- 'J # y d V h ^ ^ 7 4 — L fc. 

1 9 3 -A (406 mg, 1.16 mmol, 36 %) R»fBS14# 1 93-B (317 mg, 0. 
91 mmol, 28 %) *efi@#ibT»fc. 
NOE (nuclear Overhauser effect, i&&—rt—/\W— Sftm) HSfcfccfcO, 

m&fci 9 3-A&£&m&fci 9 

m&fc 1 9 3 - A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.46 (2H, s), 5.88 (2H, s), 7.22-7.43 (5H, 
m), 7.51 (2H, d, J = 8. 7 Hz), 7.57 (2H, d, J = 8. 7 Hz). 
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MS m/z: 349 (M'+H). 
1 9 3 - B 

■H-NMR (400 MHz, CDC1 3 ) <5 : 4.68 (2H, s), 5.72 (2H, s) , 7.22-7.45 (5H, 
m), 7.33 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz). 
MS m/z: 349 (MM-H). 

^MM 19 4: 6- ( 1 -^>i/)l- lH-f K 7 "/—)\/— 5 --T;U) -6- 

[ (4-^DP7i^) x;i/7}s-;i/] - i -^it/— ;u 



l -^>>uu- 5 - (4-^no^>if>7.;P7}Nz:;py^;i/) - iH-fK7 
>/-;!/ (S14#:193-A) (174 mg, 0.50 mmol) t 5 - ( t 
v'J;^*^) -l-^>^y-;U (146 mg, 0.60mmol) 0h;H> (5 ml) 
^(Zvyy^^l/>hU-n-^;U^7,^^> (161 mg, 0.60 mmol) £JD 

f#e>nfc^5r^h^h h'P77> (5 ml) KigflPU r h7-n-yf;i/7 
>t-^A7j|/t'J h'Of h7th'D77>^ (0.410 ml, 0.41 mmol) £Jjp 

77^f-l:#U / \^1t> : «X5P;i/=l : 1 »tB«U<fc»3^fe^iiiS«BE»IRI 
U ^tefb-&#7 (115 mg, 0.26 mmol, 54 %) ZM&ttlWtyint LT?#fc. 
'H-NMR (400 MHz, CDCI 3 ) 6 : 0.54-0.67 (1H, m), 0.79-1.02 (3H, m) , 1.08 
(1H, t, J = 5.9 Hz), 1.19-1.32 (2H, m), 1.94-2.05 (1H, m), 2.06-2.16 (1H, 
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m), 3.43 (2H, q, J = 5.9 Hz), 4.21 (1H, dd, J = 11.5, 3.4 Hz), 5.72 (1H, 
d, J = 15.5 Hz), 6.04 (1H, d, J = 15.5 Hz), 7.21-7.28 (2H, m), 7.37-7.4 

4 (3H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.50 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3402, 2935, 1581, 1456, 1321, 1 151, 1084, 1012, 725. 

MS m/z: 435 (M 4 +H). 

FAB-MS: 435.1240 (Calcdfor C 20 H 24 C 1 N 4 0 3 S : 435.1258). 

H MM 19 5: l -^>i/)l- 5 - [l- (4-2nn^>-\z>X)l*-)\,) -> 

9w\*rz/)V\ — lH~rh7 S S_ — )V 



6- (1 -^>iS)ls- 1H-t b^V—JV- 5 — OV) -6- [ (4-^OD 

- 1 -^\^+i-/-;u (104 mg, 0.24 mmoi) coh;i/X> 

(3 ml) mmz^T S *^U>hV -n-Zf^)V^X^^> (128 mg, 0.48 mmo 

1) (Dh;ux> (2 mi) mm&tiaxtz'&. mmuammmisfzo ^m^m^u 

(51 mg, 0.12 mmol, 51 %) &&'&mWt LTt#fc 0 
'H-NMR (400 MHz, CDC1 3 ) 5: 0.45-0.93 (2H, m), 1.07-1.21 (1H, m), 1.31-1. 
50 (3H, m), 2.07-2.20 (2H, m), 2.58-2.68 (2H, m), 6.13 (2H, s), 7.21 (2H, 
d, J = 8.8 Hz), 7.28-7.39 (5H, m), 7.41 (2H, d, J = 8. 8 Hz). 
IR (ATR) cm"': 2941, 1574, 1460, 1392, 1302, 1282, 1 142, 1080, 101 1, 831. 
MP: 154-155t:. 

Anal. Calcd for C 20 H 2I C1N 4 0 2 S: C, 57.62; H, 5.08: CI, 8.50: N, 13.44. Fou 
nd: C, 57.47: H, 5.07: CI, 8.53; N, 13.45. 
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MS m/z: 417 (MHH) . 

mmm 19 6: 6- ( 2 - ^ > y Jl,- 2 H - r h 7 7-;i/- 5 - -f JP) -6- 



9 3Tt#^>nfc2 -^>>^;U- 5 - (4-^nD^>izf>7Jl,tf;-;i, 
-2H-T"h^y-;U (Sftf 19 3-B) (174 mg, 0.50 mmol) t5 
- (t-^y/^Jk>UM+y) -l-^>5> (146 mg, 0.60 mmo 

1) <Dh)\sJL> (5 ml) iIHy7/^fU>hU-n-^M7*7> (161 
mg, 0.60 mmol) SrJjnAfc^ mmtimmffiVfzo S^H^^St^ 

ft^nfc^^r^h^t h'P77> (5 ml) £i§fl?U ^h^-n-^;UT 
>t-^A7M l J H©fh7kKD77> (0.574 ml, 0.57 mmol) mifc&DQ 

5^^rMBEM^L7to t# bnfcJlt^ 7 7 7 '>a y 'J ^J^^ D7 h 

^^-fcttu ^\^it> : ^x^-;i/=i : i m&^vmzftm&mEEmffi 

U flfBfc<&#j (155 mg, 0.36 mmol, 71 %) ^ifii^IiUTllfe. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.12-1.64 (7H, m), 2.22-2.34 (1H, m), 2.36-2. 

48 (IH, m), 3.56 (2H, br s), 4.21 (1H, dd, J = 11.4, 3.8 Hz), 5.69 (1H, 

d, J = 14.4 Hz), 5.73 (1H, d, J = 14.4 Hz), 7.20 (2H, d, J = 8- 3 Hz), 7. 

28-7.48 (5H, m) , 7.37 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 3543, 2933, 1581, 1475, 1394, 1321, 1149, 1088, 1012, 723. 
MS m/z: 435 (M + +H). 
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FAB-MS: 435.1252 (Calcd for C 20 H 24 C 1 N 4 0 3 S : 435.1258). 

19 7: 2-^>>?;U-5- [1- ( 4 - Z □ D^>-tf >7Jl^x;U) -> 



6- (2-^>y^-2H-fh7 7-^-5 — OW) -6- [ 

7x-;w - i -^-ttv— ;u (145 mg, 0.33 mmoi) ©Hi/x> 

(3 ml) i^t:y7/^fl/>h'J-n - 7f MX ^ 7 > (179 mg, 0.67 mmo 

1) ©h;vx> (3 mi) mmzuQz-tzW:, mmtimwffiLtzo jK^^^ta 

^.f-fCttU : ^X^;i/=4 : 1 igfflg&J; Df#/t#®£MEEig*ig 

%m (78 mg, 0.19 mmol, 56 %) ^afeHfttbTffc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.99-1.14 (2H, m), 1.21-1.36 (1H, m), 1.52-1. 
62 (1H, m), 1.75-1.82 (2H, m), 2.15-2.25 (2H, m), 2.69-2.76 (2H, m), 5.7 
2 (2H, s), 7.07 (2H, d, J = 8.8 Hz), 7.11 (2H, d, J = 8. 8 Hz), 7.34-7.47 
(5H, m). 

IR (ATR) cm" 1 : 2939, 1579, 1477, 1396, 1317, 1 144, 1084, 1012, 756. 
MP: 133-134^. 

Anal. Calcd for C 20 H 2I C1N,0 2 S: C, 57.62; H, 5.08: CI, 8.50; N, 13.44. Fou 
nd: C, 57.74; H, 5.14; CI, 8.51; N, 13.37. 
MS m/z: 417 (M 4 +H). 

^ffiM 19 8: 3- [ (4-^7QD7xr;i/) TJUfrx;!/) - 3- (2, 5->? 
7J^D7i^) -l - ( 1 - \j a \) i?-)V) -l-7°PAy> 
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o=s=oo 

CI 

^JfiW6 2T^e»nfc3- [ (4-^od7i-;w x;u*x;i/| -3- (2, 

5-y7M0 7x^JW yDtf^->^ (200 mg, 0.554 mmol) ^y^DD^ 
> (6 ml) izmmis&ittt— )V (162 I, 2.22 mmol) &1)U7Ltz'&. ^i&T24 

israffi#Lfc. &£tt&tt£«&su #&ftfcsaE&5^nn**> (6 mi) tz 

tfPU> J > (185 1, 2.22 mmol), *5 h "J X^;P7 ^ > (309 1, 
2.22 mmol) £iWAfc&, MT2l$raift#Lfc. RJttt*^^ □ a** >-«fR 

tK, i&?Qii'fbT> ; E-^A7K^, *«fctXfaftiftift7KT?«i;t5fe^ufe. mm. 

&m (192 mg, 0.463 mmol, 84*) *&6#M*&il £ tTllfe. 
'H-NMR (CDC 1 3 ) <5 1.80-1.90 (2H, m), 1.96-2.03 (2H, m), 3.06 (1H, dd, J 
= 16.4, 9.8 Hz), 3.28-3.57 (5H, m), 5.25 (1H, dd, J = 9. 8, 3.7 Hz), 6.81 
(1H, td, J = 9. 1, 4.4 Hz), 6.91-6.98 (1H, m), 7.18 (1H, ddd, J = 8. 6, 5. 
4, 3.2 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm" 1 : 2949, 1633, 1583, 1495, 1442, 1396, 1346, 1308, 1277, 121 
1, 1147, 1014, 822, 769, 708, 615, 536, 472. 
mp: 122-125 0 C. 
MS m/z: 414 (M'+H). 

FAB-MS: 414.0769 (Calcd for C 19 H 19 C1F 2 N0 3 S: 414.0742) 

Anal, calcd for C I9 H 18 C1F 2 N0 3 S : C, 55.14; H, 4.38; CI, 8.57; F, 9.18; N, 3. 
38; S, 7.75. Found: C, 55.22; H, 4.50; CI, 8.44; F, 9.00; N, 3.39; S, 7. 
78. 
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19 9: 4- [ (4-^nD7i-Jb) TJUfrX )V] -4- (2, 5 -fx 



HM0iJ5Tf#£>ft)t2 - [ (4-^DD7x~Jl/) 7JU*x;M3MH -1, 
4-y'7MO^>t'> (101 mg, 0. 333 mmol) £N, N-y/fMJPA7i 
H (4 ml) KJgfiSU 7 ^ U ;UB6 t - (146 1, 1.00 mmol), i5d:t>*l, 
8 -v?71ftii>^D [5, 4, 0] ^7>-x-te-7-X> (151 1, 1.00 mmol) 
SJ)0*.&«, £ffi»?££»*|gU f#e»n^fi«r7^^ 

V3Li>'J^y;U^7 7A^p-7 h^57^- fdttU ^-tr> : gt&X^l/ = 4:1 
£ttJBW;D*§fc#iIi£aH8U ^IB^^J (142 mg, 0.329 mmol, 99%) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.40 (9H, s), 2.10-2.20 (1H, m), 2.23-2.35 

(2H, m), 2. 65-2.76 (1H, m), 4.67 (1H, dd, J = 10. 3, 4.4 Hz), 6.85 (1H, t 

d, J = 10. 3, 4.4 Hz), 6.96-7.03 (1H, m), 7.24 (1H, ddd, J = 8. 6, 5.4, 3. 

2 Hz), 7.40 (2H, d, J = 8. 3 Hz), 7.56 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm" 1 : 2978, 1724, 1583, 1496, 1367, 1321, 1232, 1146, 1084, 101 

4, 829, 756, 710, 642, 629, 555, 471. 

MS m/z: 431 (M + +H) . 

FAB-MS: 431.0904 (Calcd for C 20 H Z2 C1F 2 0 4 S: 431.0895) 

mM®\ 2 0 0: 4- [ (4-^DD7i-JI/) 7>)Vib—)V] -4- (2, 5->? 




CI 



o=s=o 



CI 
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4- [ x.-)V) 7s)l^-)l] -4- (2, 5-y7MD7i 

ffi&t-Zf^-Jl (1.25 g, 3.33 mmo!) Cy^DD^^>M (10 ml) K 
MJ7MDSS! (5 ml) £jJD*.;t^ ^T4^P B 1$#b/t. 
i^nfeift^XfMD^IU, aife{b£#> (595 mg, 1.59 mmo 1, 4 
8«) ^Mfetf^^<hLTt#^o 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.32-2.50 (3H, m), 2.71-2.81 (1H, m), 4.68 
(1H, dd, J = 9.3, 4.9 Hz), 6.86 (1H, td, J = 9.3, 4.4 Hz), 6.97-7.04 (1H, 
m), 7.21-7.27 (1H, m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 H 
z). 

IR (ATR) cm"': 2942, 1710, 1571, 1495, 1427, 1327, 1240, 1 151, 1084, 101 
2, 916, 831, 789, 752, 710, 636, 555, 528, 463, 417. 
mp: 157-158 V. 
MS m/z: 375 (M + +H). 

Anal, calcd for C I6 H 13 C1F ? 0 4 S :C, 51.27; H, 3.50; CI, 9.46; F, 10.14; S, 8. 
56. Found: C, 51.18; H, 3.47; CI, 9.45; F, 10.32; S, 8.60. 

201 : 4- [ (4-^DD7x-J|/) 7Jl/fr-;i/] -A- (2, 5-zS 
7MD7x_^) -1- (1-lfD'Jy^) J> 



4- [ (4-^D07i-JW -4- (2, 5-y7M07i 

— )V) mB. (150 mg, 0.400 mmol) ©fh7kh'077>^ (4 ml) ICfcTDU 
i?> (40.1 I, 0.480 mmol). h» >J S.> (61.2 1, 0.440 mmol), 4- 
v^JUZS / fcf'J v> (10.0 mg, 0.0820 mmol). *5«=fca^l -X.^JU-2- (3- 
y^W$; yDhf;U)^;P^>?<^ K^®?^ (84.5 mg, 0.440 mmol) £flDA 
7c&. i8B#^ya-em^L7co i«£@5!iU # ^>n7c^S^^X^;U{3^ 
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fc. WStlfcH^ftrnx^-^-tJ-^pilttftL, SfBffc^ (97.0 mg, 
0.227 nmol. 57X) ^ifiTOiiLtll/:. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.78-1.93 (4H, m), 2.20-2.43 (3H, m), 2.69-2. 
78 (1H, m), 3.15-3.21 (1H, m), 3.25-3.30 (1H, m), 3.41 (2H, t, J = 6. 8 H 
z), 4.84 (1H, dd, J = 8. 5, 5.6 Hz), 6.86 (1H, Id, J = 9. 0, 4.6 Hz), 6.9 
5-7.02 (1H, m), 7.24 (1H, ddd, J = 8. 8, 5. 6 3.4 Hz), 7.40 (2H, d, J = 8. 
5 Hz), 7.59 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3072, 2973, 2875, 1635, 1496, 1444, 1421, 1317, 1234, 117 
3, 1146, 1082, 1011, 877, 760, 737, 619, 559, 509, 469. 
mp: 134-135 *C. 
MS m/z: 428 (MM-H). 

Anal, calcd for C 20 H 20 C1F 2 N0 3 S:C, 56.14; H, 4.71; CI, 8.29; F, 8.88; N, 3. 
27; S, 7.49. Found: C, 56.01; H, 4.68; CI, 8.03; F, 8.64; N, 3.35; S, 7. 
63. 

M1fcM 2 0 2: 5 - [ (4-^DQ7i^) TJl/frxJU] -5- (2, 5-^ 



7i-iH 7s)V-fo-)\,*?-M -1, 4 -i/y)Uras<i>12> (250 mg, 0.825 
mmol) <Di?*b*>'X.?>mm (5 ml) fon-ttJlV^K?/* (l.57M^\+it 
>mm, 578 I, 0.908 mmol) £j&n*.fc. jRjfctt&M*-C#iftLfc&, M-7 
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8 CiZftmisTzo (142 mg, 0.990 mmol) ^SJMfCflDA 

fz'&. m^-rsmmm^Ltzo %.mmiz7k&mttm. ->^nD^^>T^ttjb 
mmvtz. 0 #^fei^fh5tFD7 7> (4mD izmmis, * 

HfrffcU^tfA (19.8 mg, 0.825 mmol) zfcjgifc (2 ml) &mXfz'&, gi&T15IKJ 

$r^X^;U-^it> e t«9^SL, HfEte£r#> (139 mg, 0.357 mmol, 43S) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1. 53-1. 55 (2H, m), 2.12-2.23 (1H, m), 2.32-2. 
54 (3H, m), 4.52 (1H, dd, J = 11.5, 3.7 Hz), 6.84 (1H, td, J = 9. 0, 4.4 
Hz), 6.96-7.02 (1H, m), 7.23-7.28 (1H, m), 7.38 (2H, d, J = 8. 3 Hz), 7.5 
3 (2H, d, J = 8.3 Hz). 

IR (ATR) cm" 1 : 2945, 1693, 1585, 1495, 1427, 1323, 1296, 1238, 121 1, 115 
3, 1086, 1012, 949, 829, 750, 708, 628, 542, 463. 
mp: 151-152 X:. 
MS m/z: 389 (MHH). 

Anal, calcd for C 17 H 15 C1F 2 0 4 S:C, 52. 51; H, 3.89; CI, 9.12; F, 9.77; S, 8.2 

5. Found: C, 52.36; H, 3.88; CI, 9.14; F, 9.75; S, 8.37. 

^ffiM 2 0 3: 5 - [ (4-^DD7i3) XIU^—M -5- (2, 5-5? 

7Mp7izj^) -1- (i-epu^-;u) - 1 -^>^y > 



7)lzf>nm^.T. -15 <CtC:fc^T> 5- [ (4-^DD7i-JW 7JU*X 
)V] -5- (2, 5-y7J^D7x^) - 1 (130 mg, 0. 334 mmo 
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1) Orh7kKD77>i^ (4 ml) \ZU- ^)V^)V^)> (38.5 I, 0.35 
1 mmol), te^XStruumk-l VZf^)V (45.8 1, 0.351 mmol) &lJU7Ltz'&. -1 
5 t CT5#P*TO£Lfco fcmmz¥uW> (33.5 1, 0.401 mmol) ^ 
f&Tl&#fl01f#U£:. SJE&^^v^OD^^>T^IRL, tSfP^bT>^Ez:^A 

^^+)->J:O^^L, ^fE'fb^ (128 mg, 0.290 mmol, 87*) &m&&Wm 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.52-1.66 (2H, m), 1.80-1.88 (2H, m) , 1.91-1. 
98 (2H, m), 2.15-2.34 (3H, m), 2.41-2.50 (1H, m), 3.34 (2H, Id, J = 6.8, 
2.4 Hz), 3.41 (2H, t, J = 6. 8 Hz), 4.55 (1H, dd, J = 11.7, 2.9 Hz), 6.8 
1 (1H, td, J = 9.0, 4.4 Hz), 6.93-7.00 (1H, m), 7.22-7.28 (1H, m), 7.38 
(2H, d, J = 8. 5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 2941, 2883, 1635, 1583, 1496, 1441, 1315, 1277, 1244, 121 
5, 1180, 1146, 1082, 1038, 1014, 829, 787, 752, 710, 631, 548, 519, 480, 
440. 

mp: 125-126 *C. 
MS m/z: 442 (M + +H). 

Anal, calcd for C :i H n ClF 2 N0 3 S:C, 57.07; H, 5.02; CI, 8.02; F, 8.60; N, 3. 
17; S, 7.26. Found; C, 57.04; H, 5.13; CI, 8.03; F, 8.64; N, 3.29; S, 7. 
39. 

3 7 : (1 -fcfpU^rJt/) -l-^>^7> 

o 

7;^>#IIT« -15 *C(C43^T, (1.00 g, 5.52 mmol) 

296 



WO 03/055850 



PCT/JP02/13792 



©fh7th'077« (35 ml) t2N-*3^I^JI/*'J > (606 1, 5.52 m 
mol), tekTSZUumW-i (757 I, 5.80 mmol) £}JPA£:&, -15 C 

T5^H^bfCc £jfti£f;ifc?P'J->*> (484 1, 5.80 mmol) £*P;L, -15 'CT 
5^> ^b^rSTl^m^Lfcc S^HtKtK^JP^/!:^, v^dp>^> 

: Mx^;U = l^ffigB.fc^fc^ili^i&SU mtZitS® (1. 18 g, 
5.04 mmol, 9190 ^M^SilTffc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.77-2.00 (8H, m). 2.29 (2H, t, J = 7. 3 Hz), 
3.39-3.48 (6H, m). 
MS m/z: 234 (M*+H) . 

H«J 2 0 4: 6- [ (4-^dp^x-;1/) x;i/fr-;i/i -6- (2, 5-5? 

7Md7x-^) -i-A^-t)-y> 




CI 



7;^>ii^T, -78 Clw*3tr*T, g£5S#J5Tl#<~>n£:2- [ (4-^PP 

7i-JW -1, 4-v:7;M-p^>-tz:> (303 mg, 1.00 m 

moOtf):// h+yl^« (6 ml) (Cn -^^MHI^A (1.57 M 

mm, 701 1, 1.10 mmoi) *im7Ltz 0 Kmrn^u^-v^Ltz^ mm-n 
uztfi%)Lrzo 5 -yp^E- 1 - (1 - tfp'ji/-;i/) -i-^>^/> (281 m 

g, 1.20 mmol) *Kfomz1}\\7Lfz'&. ^T20!$P B M#LZio ;EJfc$:fC7j<£flP*- 

^l^c. mm^^^^^A-v^m^, mmL, i#en^n^777->ayu 

#^;U#^A^P-7 h^^-KttU ^\^1t> : mm^)V = 1:2^*^ 
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Uit&M (385 mg, 0.844 mmol, 845K) SrMfeH^t L/T^fc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.25-1.37 (2H, m) , 1.58-1.75 (2H. m), 1.80-1. 
88 (2H, m), 1.91-1.97 (2H, m), 2.07-2.16 (1H, m), 2.20 (2H, td, J = 7.6, 
3.2 Hz), 2.41-2.50 (1H, m), 3.35 (2H, t, J = 6. 8 Hz), 3.43 (2H, t, J = 
6.8 Hz). 4.50-4.56 (1H, m), 6.83 (1H, td, J = 9. 0, 4.4 Hz), 6.94-7.01 (1 
H, m), 7.24 (1H, ddd, J = 8. 8, 5.4, 3.2 Hz), 7.38 (2H, d, J = 8. 8 Hz), 7. 
53 (2H, d, J = 8.8 Hz). 

IR (ATR) cm": 2952, 1626, 1493, 1441, 1321, 1232, 1149, 1086, 1014, 820, 
768, 631, 528, 469. 
mp: 135-136 *C. 
MS m/z: 456 (M + +H). 

Anal, calcd for C 22 H 24 C1F 2 N0 3 S:C, 57.95; H, 5.31; CI, 7.78; F, 8.33; N, 3. 
07; S, 7.03. Found: C, 57.73; H, 5.20; CI, 7.76; F, 8.31; N, 3.13; S, 7. 
14. 

mmm 205: 7- [ (4-^dd7x^) tjij^=m -7- (2, 5->? 



7i-;W -1, 4-x^;i/^D^>if> (1.00 g, 3.30 m 

moDCD^^ h*isJL*>mm (20 ml) (In - 7^)1 U A (1.57 M ^\^> 
mm, 2.31 ml, 3.63 mmol) £JjDA*io ^-78 
UZtfimisfZo 6 -•Jn^^Jr-y-ym^fr (706 1, 3.96 mmol) &fcfom\Z 

mpitzm. ^u-cismmm&Lrz. Kftmz*z%\\7Ltz&, is?nn*?>-vt& 




OH 
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> (20 ml) Kig#U *BMtU^7A (96.0 mg, 4.00 mmol) 7Kig?£ (6 ml) 

#e>nfc@^^^x^-^+f*>ct;OS^b, SSBfl:^ (93 
1 mg, 2.23 mmol, 68*) £*£fe@#:£: UTflfc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.22-1.90 (7H, m), 2.30 (2H, t, J = 7.3 Hz), 
2.40-2.48 (1H, m), 4.51 (1H, dd, J = 11.7, 2.9 Hz), 6.83 (1H, td, J = 9. 
0, 4.4 Hz), 6.94-7.01 (1H, m), 7.22-7.26 (1H, m), 7.38 (2H, d, J = 8. 5 H 
z), 7.53 (2H, d, J = 8.5 Hz). 

IR (ATR) cm"': 3487, 2941, 2860, 1728, 1496, 1414, 1321, 1217, 1 176, 1 14 
9, 1086, 1014, 818, 787, 756, 633, 536, 478. 
mp: 72-76 "C 
' MS m/z: 417 (M + +H). 
Anal, calcd for C, 9 H 19 C1F 2 0 4 S 0.5H 2 0:C, 53.59; H, 4.73; CI, 8.32; F, 8.92; 
S, 7.53. Found: C, 53.83; H, 4.67; CI. 8.39; F, 8.94; S, 7.72. 

mmrn 20 e ■. 1- c (4-^dd7x-;i/) zJk^M -7- (2, s-v 
7Md7xz^) -1- ( 1 — fcf d u z/zijis) - \-s\-zf$ ; y 



7JW>^iIT, -15 "CK^iT, 7- [ (4-^DP7x-JW 7JU*~ 
;p] -7- (2, 5-y7Mo7x'JW >m (195 mg, 0.468 mmol) 

(Dfh7tFo77« (5 ml) fcN-^Jl/^JMsU > (53.9 I, 0.491 m 
molh *5cktf^ unm&'t V zf^JU (64.1 1, 0.491 mmol) £ijn*.fc&. 
-15 "CT5»r B »U/c. EJfcttfcfcTDUi^ (46.9 1, 0.562 mmol) £jjP;L, 
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m L . # £> tlfc £ 7 7 v is zl *> U ts y ) lt> 7 A £ P T h if 5 7 w - \Z H ^ > 

iX^-AW>«fci3TOl/, #fS^#/ (I7l mg, 0.364 ranol, 78*)££ 

'H-NMR (400 MHz, CDCl 3 ) 6: 1.21-1.43 (4H, m), 1.54-1.67 (2H, i), 1.80-1. 
98 (4H, m), 2.03-2.15 OH, m), 2.19 (2H, t, J = 7.6 Hz), 2.38-2.46 (IH, 
m), 3.36 (2H, t, J = 6. 8 Hz), 3.44 (2H, t, J = 6. 8 Hz), 4. 51 (1H, dd, J 
= 11.5, 2.9 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.94-7.01 (1H, m), 7.23 

(1H, ddd, J = 8.8, 5.4, 3.2 Hz), 7.38 (2H, d, J = 8. 8 Hz), 7.53 (2H, d, 

J = 8.8 Hz). 

IR (ATR) cm"': 2960, 1630, 1583, 1496, 1442, 1315, 1228, 1196, 1 149, 108 

6, 1011, 872, 841, 822, 787, 756, 633, 536, 467. 

mp: 106-106 V. 

MS m/z : 470 (M*+H) . 

Anal, calcd for C, 3 H 26 C1F 2 N0 3 S:C, 58.78; H, 5.58; CI, 7.54; F, 8.08; N, 2. 
98; S, 6.82. Found: C, 58.53; H, 5.49; CI, 7.66; F, 8.19; N, 3.06; S, 8. 
82. 

W&W 2 0 7: 3- [ (4-^DD7x-;i/) 7Jl/fr~;i/) -3- (2, -5-y 
7MQ7i^) -l-7a/W— )V 



^mi : or^^^T, mmm2 5Ti#e>n^3 - [ (4-^0071^) * 

-3- (2, 5 - y7MP7x-;W yDtft^lf^ (1.31 g, 
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3.37 mmol) ©fh7tFD77>^ (10 ml) ICTRf^b »J A7JU^ — *j 
A (1.0Mfh7th'O77«, 6.74 ml, 6.74 mmol) SrrffiTLfc^ ^iS 

tz&. m^xmf^mw^tzo m\^\,tz.mw^^m. mzntzmm&ji-T-ju 

#^tlfc^^^X^;i/-^-tJ->cfc0^^b, ^fS^#l (397 mg, 1.14 
mmol, M%)&m&mfa£VT'&fz, 

: j^ziynrnmrf, -n cic&^t, mmm5^^ntz2- i (4- 

^dd7i- ;io tjm>x;m^;i/] -1, 4 -s?:7;m- (2.00 g, 

6.60 mmol) 0^h^yl^« (50 ml) fC n -:/3MUU (1.57 M 

'N+lr- 4.62 ml, 7. 26 mmol) SrAnAfc. j£j£M££^£T#mU 15 

ttmm.wisfr 0 &^t\ fcfomm&-n ac&^iu t-^^-)v- (2-3-k 

X^;i/^^» v^^;U^>^> (2.08 g, 7.26 mmol) <DzS* b^isJL? >mt& 
(5 ml) £}jn*.7c^ ^T15B#F B m#Lfco Kfommz**n7Ltc'&, X-^ 

h?77s(- (s\*D-> :mMX.^)l> = 7:1) fc#U i^Mll^iSsfi^^^L^o 
iWci«rh7hh'D77> (50 ml) tC^bfc^, ^yfl^h^:/ 
^T>^x«^A (1 M t- h7k KD77>»ft, 14.5 ml, 14.5 mmol) Srfln*. 
fc. SJftiK£2BfHHft#Lfc&,- Jg«E&S£Lfc. ^nfegSSfc^* □ 

>iz®mm. mmmm. tk, 43£^t&*n:&&7KTjii#&#u/i. shekt^^ 

ML, #^>n^^M^'>U7jy;^^A^DVh^^7^-{C 
(2.07 g, 5.82 mmol, 88*) $r#S-fe@#«i: LTlfc, 

'H-NMR (CDC1 3 ) <5 2.27 (1H, ddd, J = 19.3, 10.3, 5.1 Hz), 2.72 (1H, ddd, 
J = 19.3, 9.0, 3.9 Hz), 3.48 (1H, td, J = 10.5, 4.4 Hz), 3.85 (1H, td, 
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J = 10.5, 5.1 Hz), 4.85 (1H, dd, J = 10.3, 3.9 Hz), 6.84 (1H, td, J = 9. 
0, 4.4 Hz), 6.95-7.02 (1H, m), 7.23-7.27 (1H, m), 7.31 (2H, d, J = 8. 5 H 
z), 7. 55 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 351 9, 3043, 2964, 2922, 2875, 1576, 1495, 1427, 1396, 130 
8, 1186, 1 147, 1084, 1036, 957, 895, 818, 786, 752, 708, 625, 521, 467. 
mp: 147-149 ° C. 
MS m/z: 347 (MHH). 

Anal, calcd for C 15 H 13 C1F 2 0 3 S :C, 51.95; H, 3.78; CI, 10.22; F, 10.96; S, 
9.25. Found: C, 51.89; H, 3.75; CI, 10.15; F, 10.90; S, 9.36. 
$m.m 2 0 8: 3- [ (4-^DD7i-Jb) 7Jl/7fr-Jt/) -3- (2, 5->? 



3- [ (4-^DD7x-^) Jl] - 3- (2, 5 -y7^tD7x 

-;U) - 1 -yo/NV— Jl (150 mg, 0.432 mmol) ^y^DD^^> (4 ml) \Z 
mMV, h'JX?)P7$> (63.2 1, 0.454 mmol), ££0^ D um&4 - ~ H 
□ (91.7 mg, 0.454 mmol) &mZ-fz'&. ^i£T20lfi*F B 1Jg#L/io 

T\ fcfcmz^n U>?> (43.2 I, 0.518 mmol), h U Xf^7$ > (72. 

1 1, 0.518 mmol) ^ST18B#P B 1ffi#bfco M/£f&£*tl£U t#<~> 

Sr^x^ = 3:2^ttJ^ct«9f#7t^ia^ML/io £ b iC^n^Mfeetf*:^ 
W^OSISSb, HSfBte^ (84.0 mg, 0.189 mmol, 44*) Sr&fetHK^H, 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.77-1.88 (4H, m), 2.37-2.47 (1H, m) , 2.75-3. 
84 (IH, m), 3.09-3.20 (2H, m), 3.28-3.34 (2H, m), 3.89 (1H, ddd, J = 11. 




CI 
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3, 8.3, 4.4 Hz), 4.22 (1H, dl, J = 11.3, 5.6 Hz), 4.70 (1H, dd, J = 11.3, 
3.6 Hz), 6.83 (1H, td, J = 9.1, 4.4 Hz), 6.95-7.02 (1H, m), 7.20-7.26 
(1H, m), 7.39 (2H, d, J = 8. 6 Hz), 7.54 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm"': 2974, 2879, 1685, 1585, 1496, 1427, 1373, 1306, 1 178, 1 14 
9, 1091, 816, 766, 754, 710, 631, 553, 523, 467, 444. 
mp: 109-110 *C. 
MS m/z: 444 (MM-H). 

Anal, calcd for C 20 H 20 C1F 2 N0 4 S: C, 54.12; H, 4.54; CI, 7.99; F, 8.56; N, 3. 
16; S, 7.37. Found: C, 53.93; H, 4.49; CI, 8.00; F, 8.50; N, 3.22; S, 7. 
37. 

2 0 9: 3- [ (4-yauy^zz)l) TJ^fr- JU] -3- (2, 

0=S«0 0 
CI 

mmm2 o 7 7?nz>ntz3- [ u -pun? x.-^) - 3- 

(2, 5-y7Mo7x^W - 1 -y°Uf\J — )V (150 mg, 0.432 mmol) £ 
^P0/^> (4 ml) \Z®ML. h l JX^;PT^> (63.2 1, 0. 454 mmol) , 
&£Zf?nnmWZ4- — hnyji-jl, (91.7 mg, 0.454 mmol) &mXTz.'&, ^ 

^•vimmmnvrzo &^r\ Kmrnzn-^yviv^^ity 00.3 1, 0.5 

18 mmol), 5 > (72.1 1, 0.518 mmol) &tinZfz'&, 

-?2mremftvtz. Kfom&mmv, ^^ntzmm^y ? y-> ? 
zmmutco mznfcm&mte&jL? y-mzmmm. lm^mm (0.5 no £ 
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(1 32 nig, 0.226 mmol, 52*) Zm&mfot LTt#7Co 
'H-NMR (400 MHz, CDCl 3 ) 6: 2.35-2.45 (1H, br m), 2.56-2. 72 (2H, br m), 
2.79-2.88 (1H, m), 3.28-3.40 (2H, m), 3.63-4.28 (8H, m), 4.60 (lH, dd. J 

= 10.8, 3.9 Hz), 6.82 (1H, td, J = 9.1, 4.4 Hz), 6.96-7.02 (1H, m), 7.1 
8-7.26 (1H, br m), 7.39 (2H, d, J = 8. 6 Hz), 7.45-7.53 (5H, m), 7.58-7.6 
4 (2H, br). 

IR (ATR) cm-': 2958, 2708, 2675, 1701, 1583, 1495, 1423, 1321, 1255, 121 
7, 1 153, 1 142, 1092, 951, 827, 752, 700, 627, 555, 525, 468. 
mp: 184-189 r. 
MS m/z: 549 (M + +H). 

Anal, calcd for C„H 27 C1F 2 N 2 0 4 S HC1 :C, 55.39; H, 4.82; CI, 12.11; F, 6.4 
9; N, 4.78; S, 5.48. Found: C, 55.11; H, 4.80; CI, 11.92; F, 6.36; N, 4. 
85 ; S, 5. 54. 

^ffiM 2 10: 3- [ x.-)l) 7s)V^~M -3 - (2, 5 -fx 



^»!J2 O 7T#btlfe3 - [ (4 P 0 7x-;i/) XJl^'Jl] -3- 
(2, 5 -i?7A*a7jL-)l) - \-7°unj—)V (150 mg, 0.432 mmol) £ 
i?2nn*?> (4 ml) h'JX^7=> (63.2 1, 0.454 mmol), 

*3cttX^PP^4-n hP7iXJ|/ (91.7 mg, 0.454 mmol) SrJpAfc?^, IiS 
T20P#Mit#L7Co X^T\ RfoWUZN- y -)V7 ~L> (41.6 1, 0. 

518 mmol). &£ZSh 0 JL^JUT 5. > (72.1 1, 0.518 mmol) &1m?Lfz'&, II 
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H^^-r-fcttU ^\++f"> : BraSl^U = l:2$WSBJ;'m£#jIi 
£&*gU fiRK^^^ (136 mg, 0. 304 mmol, 70*) SftfifttlftfeK <h LTUfc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.33-2.48 (1H, br m), 2.77-2.97 (4H, m), 3.2 
7-3.43 (2H, br m), 3.68-3.78 (2H, br s), 3.87-3.98 (1H, br m), 4.19-4.30 
(1H, br m), 4.65-4.77 (1H, br m), 6.84 (1H, td, J = 9. 1, 4.4 Hz), 6.95- 
7.02 (1H, m), 7.21-7.26 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.54 (2H, d, 
J = 8. 8 Hz) . 

IR (ATR) cm"': 3423, 2943, 1685, 1583, 1495, 1317, 1279, 1215, 1147, 108 
0, 1012, 827, 754, 708, 627, 555, 467. 
MS m/z : 448 (M + +H) . 

EI-MS: 447.0699 (Calcd for C I9 H 20 C1F 2 N0 5 S: 447.0719) 

mmm 211 : 3- [ u-^pp^x-;^) tjv^^m -3 - (2, 5-^ 



MffiM2 0 7Tn<btltz3- [ (4-^DD7iZJW X;I/7Jn~JI/] - 3- 
(2, 5-^7MP7x-;W -\-"7unj—)\, (150 mg, 0.432 mmol) £ 
y^DO^> (4 ml) izmMls. h'JxW5> (63.2 1, 0.454 mmol), 
:fccfc0^7PD4&&4 hP7ir ;U (91.7 mg, 0.454 mmol) ^rJP^Lfc^, ^ 
ffiX20mfflmWVtc. #C^T\ SJfc&tCl^U*^ (45.1 I, O.5I8 mnol). *3 
cfctf HJX3MU7^> (72.1 1, 0.518 mmol) &toz_fz'&. ^^2mmmWL 
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ckOH^L, ^IBffc'&t! (123 mg, 0.267 mmol, 62*) ^^tH^fli: LT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.39-2.48 (1H, m), 2.79-2.88 (1H, m), 3.19-3. 
47 (4H, br), 3. 52-3.70 (4H, br s), 3.97 (1H, ddd, J = 11.2, 8.3, 5.1 Hz), 
4.23 (1H, dt, J = 11.2, 5.6 Hz), 4.65 (1H, dd, J = 11.2, 3.4 Hz), 6.84 
(1H, td, J = 9.0, 4.6 Hz), 6.97-7.03 (1H, in), 7.22-7.26 (1H, m), 7.40 (2 
H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8.5 Hz). 

IR (ATR) cm -1 : 3086, 2864, 1684, 1576, 1498, 1469, 1427, 131 1, 1281, 124 
0, 1221, 1178, 1 142, 1080, 837, 773, 752, 710, 633, 557, 528, 471. 
mp: 140-141 "C. 
MS m/z: 460 (M*+H). 

Anal, calcd for C 20 H 20 C1F 2 N0 5 S:C, 52.23; H, 4.38; CI, 7.71; F, 8.26; N, 3. 
05; S, 6.97. Found: C, 51.95; H, 4.29; CI, 7.80: F, 8.32: N, 3.12; S, 7. 
12. 

mmrn 212: 3- c (4-^dd7i^) -3- (2, 5-^ 



^MJ2 0 7TH^n^3- [ (4-7PD7i-iW TJl^-JH -3- 
(2, 5-y7J^D7iz;W -l-yn/NV-;U (150 mg, 0.432 mmol) £ 
Wuu**?y (6 ml) h'Jxf;H5> (63.2 1, 0.454 mmol), 

M^DDii4-rhD7i^ (91.7 mg, 0.454 mmol) &m?Lfr'&. ^ 

i&T*\mmm.&Lfzo K^m^-y^zDi^^^y m.\ i, 0.5 
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18 mmol), *«k^h'JlW5> (72.1 1, 0.518 mmol) &1mz-fr'i£, MM. 

> : ^X^;P = 4:l^fctS^ct0#^®^^Ufec t#^tlfc@#:^^x^ 
;W-'\+i7->ckDll^^b> ^IB^tl (158 mg, 0.295 mmol, 68*) &m&& 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 2.40-2.50 (1H, m), 2.80-2.89 (1H, m), 3.00-3. 
15 (4H, br s), 3.37-3.65 (4H, m), 3.98 (1H, ddd, J = 11.2, 8.3, 5.1 Hz), 
4.24 (1H, dt, J = 11.2, 5.6 Hz), 4.67 (1H, dd, J = 11.2, 3.9 Hz), 6.84 
(1H, td, J = 9.0, 4. 6 Hz), 6.89-6.93 (3H, m), 6.95-7.03 (1H, m), 7.23-7. 
32 (3H, m), 7.39 (2H, d, J = 8. 3 Hz), 7.54 (2H, d, J = 8. 3 Hz). 
IR (AIR) cm" 1 : 2829, 1687, 1599, 1581, 1495, 1437, 1321, 1223, 1 151, 1 13 
0, 1084, 1001, 930, 814, 758, 692, 634, 552, 469. 
mp: 127-129 t:. 
MS m/z: 535 (M + +H). 

Anal, calcd for C 26 H 25 ClF 2 N 2 0 4 S:C, 58.37; H, 4.71; CI, 6.63; F, 7.10; N, 5. 
24; S, 5.99. Found: C, 58.28; H, 4.86; CI, 6.56; F, 7.17; N, 5.30; S, 6. 
13. 

MMM 2 13: 3- [ (4 - $ UU7 x.~)V) TJl-frnJl/l -3- (2, 5-3? 



2 O 7 T#e>tlfc 3 - [ (4-^DD7xZ;i.) 7.)V^~M - 3- 

307 
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(2, 5-y7RD7i-;W -l-7°nAV-;U (150 mg, 0.432 mmol) £ 
V$uu**?y (4ml) izmmv. MJX3^75> (63.2 l, 0.454 mmol), 
^«t^ODil!4-;hD7i->)l/ (91.7 mg, 0.454 mmol) £flO;L£:&> ^ 
fflT18Pf|BJffi#Lfc. SJtSttt3N-^^^7^> (57.4 1, 0.518 

mmol), ^hUlW5> (72.1 1, 0.518 mmol) £iJDA&f& £ifiT2 
4Pff!8Jt#L*:„ S«^y^DD^>«, ffifn&B&TkS&^MJ^A* 

%ntzm&&7 7 v is =Li/V 2*2 b^^— fcfaU V*?UU 

: **;-)V = 30:l»ffiaR«fcO»fe^H*#lltbfe. §5nfcHft*i 
^y-;^»*Ll«3£^Be-x^y-;P (2 ml) ^iPAfc^, IftftHUfc. 

^e»nfcEg#:*B^iex^PT«c^b, mw&m (96. 9 mg, 0. i89 mmoi, 44*) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 2.37-2.47 (1H, m), 2.60-2.92 (8H, m), 3.20-4. 
30 (6H, m), 4.62 (1H, dd, J = 10.0, 3.4 Hz), 6.85 (1H, td, J = 9. 0, 4.4 
Hz), 6.98-7.05 (1H, m), 7.19-7.28 (1H, m), 7.39 (2H, d, J = 8.8 Hz), 7.5 
1 (2H, d, J = 8. 8 Hz) . 

IR (ATR) cm" 1 : 2387, 1699, 1583, 1496, 1473, 1425, 1317, 1255, 1232, 1 17 
6, 1149, 1084, 978, 829, 758, 710, 629, 555, 467. 
MS m/z: 473 (M + +H). 

Anal, ealcd for C 2I H 23 C1F 2 N 2 0 4 S HC1 0. 25H 2 0 :C, 49.08; H, 4.81; CI, 13.80; 
F, 7.39; N, 5.45; S, 6.24. Found: C, 49.03; H, 5.01; CI, 13.31; F, 7.31; 
N, 5.54; S, 6.28. 

mMM 2 14: 3- [ (4 -?UUyx.~)V) XJU^~JU] -3- (2, 5-zS 
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o=s=o o 

0 

CI 

nifc&\2 0 7 T*#£tt£3 - [ (4 -^DD7iZ^) X;U*x;U] -3- 
(2, 5-y7Mo7xzW -l-^D/V-Jl/ (200 mg, 0.576 mmol) £ 
Wuu*?y (4 ml) KJgfi?U MJX?-;U7^> (84.2 1, 0.605 mmol), 
^^DDii4-ZhD7ir;i, (122 mg, 0.605 mmol) £2J0*.£:^ gjg 
T18I^WIJH$Lfc. S^{Ciir>^E-T7K (2.5 ml) ZDUTLfrW:, &&T'm 

M7A7DTh^77^-l:#U ^\=Ht-> : ff&X^ = l:lj§ffig&J:Df# 

(156 mg, 0.353 mmol, 6 IX) £fc6*ftt*Sfl£UT»&. 
'H-NMR (400 MHz, CDC1 3 ) (5: 2.34-2.44 (1H, m), 2.77-2.86 (1H, m), 3.89 
(1H, ddd, J = 11.0, 9.0, 5.1 Hz), 4.19 (1H, dt, J = 11.0, 5.6 Hz), 4.53 
(2H, br s), 4.69 (1H, dd, J = 11.0. 3.9 Hz), 6.84 (1H, td, J = 9.0, 4.4 
Hz), 6.97-7.03 (1H, m), 7.24 (1H, ddd, J = 8. 8, 5.4, 3.2 Hz), 7.40 (2H, 
d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3452, 3263, 1734, 1606, 1493, 1396, 1313, 1230, 1 144, 108 
0, 1051, 957, 829, 795, 752, 623, 553, 465. 
mp: 139-140 V,. 
MS m/z: 390 (MM-H). 

Anal, calcd for C I6 H I4 C1F 2 N0«S:C, 49.30; H, 3.62; CI, 9.10; F, 9.75; N, 3. 
59; S, 8.23. Found: C, 49.13; H, 3.53; CI, 9.19; F, 9.86; N, 3.68; S, 8. 
35. 

2 15: 3- [ (4~7DD7x — yU) ^MjXHj -3- (2, 
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fV F H 

0=S=0 0 

mMM2 0 7Tf#£>n7c.3 - [ (4-^OD7xr.^) 7Jl<*-;i/) -3- 
(2, 5-y7MD7i^) - 1 - 7°OAV (200 mg, 0.576 mmol) £ 
V>?UU*$y (4 ml) tCjgj&U h'JX^7^> (84.2 1, 0.605 mmol)> 
#>&Wuu<m&A hD7x^ (122 mg, 0.605 mmol) $:inA7c^, 
T15(^Jt#L7c e #^T, SJT«C^^;i/7= > (2.00 Mfh7th'P77> 
tttt. 2.0 ml, 4.00 mmol) &1m7Ltz'&. Mi&T2mm&WLfzo 2 <b\Z. Kfo 
^(C^^;U75> (2.00 M^h^t HD7 7>»«, 3.0 ml, 4.00 mmol) £flP 

'-VtiM&, ftKU HWciS^77>r/ayU*^7Ai'n7h^77 
>f-fctfU ^\+1t> : BtSSx^;!, = 3:2 ttttffi£ D»fc»H*jittL 7c. $ 
<b fc, iUiliKf*:* D7b^77^- (7jc/7-fe H-hU ^/^fOi^i^ £ 
fieffl)tCT**S!U SSH^b^ft (62.1 mg, 0.154 mmol, 27*) £&feifl#«5»<fc 

'H-NMR (400 MHz, CDC1 3 ) (5: 2.32-2.45 (1H, m), 2.60-2.85 (4H, m), 3.83-3. 
90 (1H, m), 4.19 OH, dt, J = 11.0, 5.4 Hz), 4.49 (1H, br s), 4.68 (1H, 
m), 6.84 (1H, Id, J = 9.0, 4.4 Hz), 6.96-7.02 (1H, m) , 7.20-7.26 (1H, m), 
7.39 (2H, d, J = 8. 5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm": 3403, 1709, 1527, 1496, 1477, 1317, 1248, 1 147, 1086, 101 
2, 827, 754, 629, 555, 467. 
MS m/z : 404 (M 4 +H) . 

FAB-MS: 404.0551 (calcd for C IT H I7 CIF,N0 4 S: 404.0535) 
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2 16: 3- r (4-^DQ7x^) -3- (2, 5-zs 



mmm2 o 7^&n^3- c (4-^dd7i-^) -3- 

(2, 5-^7MD7x-JW -l-7*n/V-;i/ (200 mg, 0. 576 mmol) £ 
V9UU*9> (4 ml) £iS#U MJX3MW75> (84.2 1, 0.605 mmol), 
*,t^PDii4--hD7i-;i' (122 mg, 0.605 mmol) 
T?6l$ra*#Lfc. &J&&K50* >?^^;WT5>7K»«t (2 ml) ZMXTcQk. ^ 
iST15I^IKHti^Ufe. ££{C, 50* VtrJVTS^mm (1 ml) Sllilfel, 

fc»aES:7 7y>'i^U*y;i/*7A^DTh^7 7>f-lC#U, ^tl-> : fit 
Hfcx^U = 3:2*fib*«kD#fc»«*»liL, SK-ffc^ (151 mg, 0.362 mmol, 

63*) &m&mvtmntisTWt. 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.38-2.46 (1H, m), 2.70-2.88 (7H, m), 3.89 
(1H, ddd, J = 11.2, 8.3, 4.9 Hz), 4.21 (1H, dt, J = 11.2, 5.6 Hz), 4.69 
(1H, dd, J = 11.2, 3.9 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.02 (1 
H, m), 7.23 (1H, ddd, J = 8. 8, 5.4, 3.4 Hz), 7.39 (2H, d, J = 8. 5 Hz), 7. 
54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 2943, 1697, 1583, 1495, 1402, 1319, 1279, 1223, 1180, 1 14 
7, 1082, 1012, 829, 754, 710, 623, 555, 525, 467. 
MS m/z: 418 (M 4 +H) . 

FAB-MS: 418.0692 (calcd for C 18 H I9 C1F 2 N0 4 S: 418.0691) 

nmm 217: 2 - [ 1 - c {a-zuu? - 2 -7iz 
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ci 



7iZJW -l, 4 -v^l^D'Ot^ (202 mg, 0.667 

mmol) (Dis* h*i/X-$>mW. (50 ml) \Zn - U 3^ A (1.60 M^+r 

>»tt. 459 1, 0.734 mmol) &1mXtz'&, ^T&£T#^Lfc. Kfomm^-U 
rtC^L, ^>y;^D$h* (87.2 1, 0.734 mmol) &mTVtz'&, 

fco U flainft46*T«c^Ufc. Kvny^ATW, ift&SU 

;W-^-y->«kOS*SIIU» «IH'fb'&«J (125 mg, 0. 318 ranol, 48*) £$£fe£r 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.32 (1H, dd, J = 13.9, 11.7 Hz), 3.84 (1H, 
dd, J = 13.9, 3.4 Hz), 4.81 (1H, dd, J = 11.7, 3.4 Hz), 6.69 (1H, td, J 
= 9.3, 4.4 Hz), 6.87-6.94 (1H, m), 7.00-7.05 (2H, m), 7.12-7.20 (3H, m), 
7.38-7.43 (3H, m), 7.57 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 1574, 1493, 1303, 1279, 1219, 1 144, 1083, 101 1, 879, 825. 
785, 742, 698, 633, 555, 526, 467. 
mp: 160-161 t:. 
MS m/z: 393 (M + +H). 

Anal, calcd for C 20 H 15 C1F 2 N0 2 S:C, 61.15; H, 3.85; CI, 9.02; F, 9.67; S, 8. 

16. Found: C, 61.07; H, 3.87; CI, 8.95; F, 9.95; S, 8.30. 

^ffiM 2 18: 2- [2- [ (4 -2 DD7i^) 7Jl/?fr-;H -2- (2, 
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CI 

=JM^JU] -1, 4 -:x:7;U3-n^>-tf> (150 mg, 0.495 mmol), 43cW2 
-tf'J v;i/^^y-;u (95.5 I, 0.990 mmol) £h;ux> (5 ml) KJ&flfU 
•>7/^f l/>h'J-n-> r f;^*7> (239 mg, 0.990 mmol) &}B&1t&. 

BJSIU «S3Yt^% (96.6 mg, 0.245 mmol, 49*) &&fi$Mfl&8J|<h LTUfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.49 (1H, dd, J = 14.7, 10.7 Hz), 3.95 (1H, 

dd, J = 14.7, 4.6 Hz), 5.37 (1H, dd, J = 11.0, 4.2 Hz), 6.73 (1H, td, J 

= 9.0, 4.4 Hz), 6.86-6. 94 (1H, m), 7.03-7.07 (2H, m), 7.33 (1H, ddd, J = 
8.8, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8. 5 Hz), 7.49 (1H, td, J = 7. 8, 1.7 
Hz), 7.60 (2H, d, J = 8. 5 Hz), 8.41 (1H, d, J = 4. 4 Hz). 

IR (ATR) cm' 1 : 3041, 1585, 1496, 1433, 1321, 1277, 1149, 1086, 910, 825, 
779, 746, 644, 536, 461, 436. 

mp: 105-107 *G. 

MS m/z: 394 (M 4 +H). 

Anal, calcd for C 19 H U C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.85; H, 3.59; CI, 8.97; F, 9.52; N, 3.69; S, 8. 
28. 

mmm 219: 3- [2- [ (4-^aD7x-^) -2- (2, 
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0 



CI 



— ;M^;W -1, 4-v^;M-D^>-fc?> (120 mg, 0.396 mmpl), *5«fctf3 
- \dW)V*9 S—)V (50.1 I, 0.515 mmol) £MI/X> (4 ml) \zmffiV. 



S*SftU «33-fb'&«!j (90.3mg, 0.229 mmol, 58X) £ifeTOStLm. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 3.35 (1H, dd, J = 14.4, 11.7 Hz), 3.85 (1H, 
dd, J = 14.4, 3.9 Hz), 4.77 (1H, dd, J = 11.7, 3.2 Hz), 6.71 (1H, td, J 
= 9.0, 4.4 Hz), 6.90-6.97 (1H, m), 7.13 (1H, dd, J = 8. 1, 4.9 Hz), 7.37- 
7.45 (4H, m), 7.57 (2H, d, J = 8. 8 Hz), 8.30 (1H, d, J = 2. 0 Hz), 8.41 
(1H, dd, J = 4.9, 1.5 Hz). 

IR (ATR) cm' 1 : 3078, 1577, 1495, 1427, 1313, 1279, 1217, 1144, 1082, 101 
2, 823, 775, 752, 706. 646, 557, 532, 464. 
mp: 162-163 *C. 
MS m/z: 394 (M + +H). 

Anal, calcd for C I9 H 14 C1F 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.80; H, 3.51; CI, 9.06; F, 9.53; N, 3.71; S, 8. 
22. 

mmm 2 2 0 : 4- [2- [ XJUfc—M -2- (2, 

5 -V7)V*U7 XJFJU] bf'J>?> 




- n -^;i/^7.^^> (124 mg, 0.515 mmol) &1mXTz.'&, 
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0 

CI 

7)V3>nm%T. mffim 5 T#en£ 2- [ (4-^nD7i-JW tju* 
XJM^I/I -1, 4 -f/7;P^-D^>if > (200 mg, 0.660 mmol), 
-\Z*)i/)V*5> (144 mg, 1.32 mmol) £ MPx> (6 ml) fC^fllU -> 

7y/?l/>h'J-n-^M7*7> (318 mg, 1.32 mmol) *mxtz'&. 

T)\s3>mmm.T. ismmummm^rzo Kfomzmmv, n^nt^m*?? 

^I5^#J (81.4 mg, 0.207 mmol, 31$) £*£fi£r#^il(>: UTt#7Co 
'H-NMR (400 MHz, CDC1 3 ) <5 : 3.34 (1H. dd, J = 14.2, 12.0 Hz), 3.84 (1H, 
dd, J = 14.2, 3.4 Hz), 4.81 (1H, dd, J = 12.0, 3.4 Hz), 6.72 (1H, td, J 
= 9.0, 4.6 Hz), 6.91-6.96 (1H, m), 6.97 (2H, d, J = 6. 1 Hz), 7.34-7.39 
(1H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 Hz), 8.42 (2H, d 
d, J = 4.4, 1.5 Hz). 

IR (ATR) cm' 1 : 1597, 1493, 1417, 1301, 1277, 1219, 1174, 1144, 1082, 101 

2, 985, 883, 850, 808, 754, 706, 631, 606, 557, 524, 469. 

mp: 129 X:. 

MS m/z : 394 (M*+H). 

Anal, catcd for C I9 H M C1F. 2 N0 2 S:C, 57.94; H, 3.58; CI, 9.00; F, 9.65; 

N, 3.56; S, 8.14. Found: C, 57.67; H, 3.45; CI, 9.00; F, 9.78; N, 3.64; 

S, 8.31. 

MMM 2 2 1: 2- [3- (4-2UU7 3L-)l7.)V*-)l) -3- (2, 5 - 
y7MD7x-J|/) -fu\dM fj7x> 
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o=s=o 



0 



CI 



-1, 4-> ? >';i/^D^>-if> (100 mg, 0.330 mmol), &&Zt2 
- (2-5=-X~;U) JL?;—)V (144 mg, 1.32 mmol) £ h;UX> (3 ml) dig 



= 12:l^tfi^cfcD#rc^®^^HSL> ^IB^tl (90.0 mg, 0.218 mmol, 53*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.42-2.52 (1H, m), 2.68-2.83 (2H, m), 2.85-2. 
92 (1H, m), 4.54 (1H, dd, J = 11.2, 2.4 Hz), 6.70 (1H, d, J = 2.7 Hz), 6. 
86 (1H, td, J = 9.0, 4.4 Hz), 6.90 (1H, dd, J = 5. 1, 3.4 Hz), 6.97-7.05 
(1H, m), 7.14 (1H, dd, J = 5. 1, 1.2 Hz), 7.24-7.29 (1H, m), 7.38 (2H, d, 
J = 8. 5 Hz), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3086, 1583, 1495, 1425, 1394, 1317, 1277, 1147, 1084, 101 
2, 827, 754, 694, 627, 555, 465. 
MS m/z: 413 (MM-H). 

FAB-MS: 413.0251 (Calcd for C 19 H I6 C1F 2 0 2 S: 413.0248). 

mmffl 2 2 2: N- [3- [ (4-^DD7xZJk) 7,)V*-)V] -3- (2, 
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-n-^;U^7.^^> (159 mg, 0.660 mmol) £}jn 
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x~;U) -4- (2, 5-'/7MD7xz;W ft£ (200 mg, 0. 

533 mnol) ©MUx>jgJ£ (5 ml) IC h U X^;UT5 > (81.5 1, 0. 586 nunol) , 
*5j;tX^7x— ;P«J >!7y K (126 1, 0.586 mmol) ^Jp^., 0 c CT2B#r^M 
£fttt£3l3llQigJIMB*ffi& iiSC^H^y-ji, (2 ml) i0*fc«, 

ltco mznfcmi£&mmji^)i<-'\*-y->£r > mm£kis. mmt^ (129 mg, 

0.309 mmol, 58%) &&&mW£ UTf£&. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.21 (3H, t, J = 7. 1 Hz), 2.24-2.36 (1H, m), 
2.60-2. 70 (1H, m), 3.10-3.33 (2H, m), 4.06 (2H, q, J = 7. 1 Hz), 4.60 (1 

H, dd, J = 11.0, 4. 6 Hz), 4.70 (1H, br s), 6.83 (1H, td, J = 9.0, 4.4 H 

z), 6.95-7.02 (1H, m), 7.21-7.26 (1H, m), 7.38 (2H, d, J = 8.3 Hz), 7.52 
(2H, d, J = 8.3 Hz). 

IR (ATR) cm-': 3394, 1691, 1576, 1525, 1496, 1396, 1304, 1281, 1250, 122 

5, 1149, 1086, 1028, 1012, 974, 885, 829, 791, 766, 752, 629, 553, 465. 

mp: 121-122 V. 

MS m/z: 418 (M + +H). 

Anal, calcd for C I8 H I8 C1F 2 N0 4 S:C, 51.74; H, 4.34; CI, 8.48; F, 9.09; N, 3. 
35; S, 7.67. Found: C, 51.49; H, 4.43; CI, 8.55; F, 9.13; N, 3.61; S, 7. 
75. 

nffiM 2 2 3: n- [3- [ (4 - ^ pp-7x~;u) -3- (2, 
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o=s=o o 

CI 

N- [3- [ (4-^DD7xZJ1/) ^;1/tJn-;U] -3- (2, 5-/7M 
yntfJP] >^X^;U (100 mg, 0.239 mmol) £^ h 7 1 

h'D77> (4 ml) \Zl&Mls7km{tj- MJ r7A (60* dispersion in mineral oi 
1, 11.5 mg, 0.287 mmol) SriJD^fc^ 3Pflffl£i&THt#L&. SJ»tt»C3-H 

(17.8 1, 0.287 mmol) &J}\\X, £fflT15l$Mil#Lfc. 
ft^h'JC'A (60* dispersion in mineral oil, 5.00 mg, 0.125 mmol), *5J: 
#3-F*^> (10.0 1, 0.161 mmol) £in*., MT24l^|BHft«sbfc. 
&1ctK (5 ml) £JD*.fc8t iSfi&Lfc. »Sftfc»tt£BI«x^;i,TfflfflU 

= 3:l»m»«fcO»fc^®*»«IL, Sffifc^flfc (83.2 mg, 0.193 mmol, 8 
1*) &te&mVt®K£VT&1to 

"H-NMR (400 MHz, CDCl 3 ) 6: 1 . 11-1.27 (3H, br m), 2.20-2.35 (1H, brm), 

2.68-2.90 (4H, m), 3.18-3.35 (2H, m), 3.93-4.12 (2H, br m), 4.51 (1H, br 
s), 6.82 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.04 (1H, br m), 7.21-7.27 (1H, 
br m), 7.38 (2H, d, J = 8. 5 Hz), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 2983, 1693, 1583, 1495, 1319, 1 182, 1 147, 1084, 1012, 883, 
827, 754, 710, 629, 555, 467. 

MS m/z: 432 (M + +H). 

FAB-MS: 432.0838 (calcd for C 19 H 2 ,CIF 2 N0 4 S: 432.0848) 

mmm 224: n- r_4- c (4-^dd7i^) tjv^jvi -a- (2, 

5-77MD7i^) yj-M 7j;i/AS >&2 -3- Kx^JW 
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0 

CI 

7.)V*-)V] -5- (2, 5-y7MD7i-jl/) ^Wfk (400 mg, 1. 
03 mmol) Oh^x>^t (5 ml) mWZ h U X^;PT ^ > (157 1, 1.13 mmo 
1). *5£tfv:7;n-;i/U >K7^H (243 1, 1.13 mmol) £}JDA, ^ST2B3P*1 

m.WLtco Ki&m&zmmi&mwm&. ^c^b2-3-Hx^/-^ cieo 

1, 2.06 mmol) fln^fc^ $ SKI. 5P#r^Mtft8StLfc. StftffcfcSfHfcx^U 
(300 mg, 0.538 mmol, 52*) £&fe£HfciiiS H i: UT#fc, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.44-1.60 (2H, m), 2.05-2.17 (1H, m), 2.44-2. 

55 (1H, m), 3.19 (2H, q, J = 6. 4 Hz), 3.28 (2H, t, J = 6. 8 Hz), 4.29 (2H, 
t, J = 6.8 Hz), 4. 57 (1H, br m), 4.76 (1H, br s), 6.84 (1H, Id, J = 9. 0, 
4.4 Hz), 6.95-7.02 (1H, m), 7.23-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3406, 1722, 1585, 1516, 1493, 1306, 1238, 1 147, 1009, 872, 
822, 781, 752, 708, 627, 546, 525, 463. 
mp: 100-101 V 
MS m/z: 558 (M 4 +H). 

Anal, calcd for C 19 H I9 C1F 2 IN0 4 S:C, 40.91; H, 3.43; CI, 6.36; F, 6.81; N, 2. 
51; S, 5.75. Found: C, 40.79; H, 3.40; CI, 6.41; F, 6.96; N, 2.61; S, 5. 
85. 
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mMM 2 2 5: 3- [4 - [ (4 -2 □ a7i^) TJUfr-;!/) -4- (2, 



^ifiMT. 0 ric&I^TN- [4- [ (4 any x.-Jl) 7,)Vfo- 
)V\ - A- (2, 5-y'7MD7x^) #;UA'£ >&2 - 3- KX 

(158 mg, 0.283 mmol) ©rh7th*D77>M (5 ml) \Z.ifM{tf- h »J 
■2 A (60* dispersion in mineral oil, 13.6 mg, 0.340 mmol) ^in^Lfc^ ^ 
ifiTi8l^ra«j$bfc. Kjfca£K:;jc&ini*£^ BBtx^TfflfflLfc. &tBf££ 

l:2»ffiBkfc0»£#®£»fgLfc. ^£nfc@#£it^X^;p-^*+r>J: 0 

S^Sl/, S82ffr&<» (52.1 mg, 0.121 mmol, 43*) *#lfi«-«#Silt LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1. 52-1.63 (2H, m), 2.05-2.16 (1H, m), 2.42-2. 

51 (1H, m), 3.18-3.35 (2H, m), 3.50 (2H, t, J = 8.3 Hz), 4.31 (2H, dd, J 
= 8.8, 7.1 Hz), 4.60 (1H, dd, J = 10.3, 4.9 Hz), 6.85 (1H, Id, J =9.0, 
4.4 Hz), 6.96-7. 02 (1H, m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 8.5 Hz), 
7.54 (2H, d, J = 8.5 Hz). 

IR (ATR) cm" 1 : 2918, 1734, 1583, 1487, 1425, 1308, 1265, 1182, 1 130, 108 

6, 1012, 895, 804, 758, 708, 594, 577, 538, 478, 444. 

mp: 156-159 *C 

MS m/z: 430 (M + +H). 

Anal, calcd for C, 9 H lg ClF 2 N0 4 S:C, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C, 52.84; H, 4.15; CI, 8.40; F, 8.96; N, 3.33; S, 7. 
58. 




CI 
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mmm 226: n- [4- r (4-^dd7x^) tjv^j^ -a- (2. 



x;H -5- (2, 5-y7MP7i-JW (294 mg, 0.533 mno I) CD 

h;Px>»8t (6 ml) \Z h Uxwa> (126 1, 0.907 mno I), *J:^7 
i-^'J>i75?K (195 1, 0.907 mmol) £Jn;L, ^ifiTSI^IBJflM^bfc. S 

fom&mmm®iWffi&> &mzi&mis 2 2 -yn/i (1 mo 
£<=>K8o < c-ci8Pt^jt^U7c<, u »&ftfc8Ht£^ 

^W7A7D7h^77^-i:#U ^\+-tf> : gra&x^;P = 4:l»ttHW<k0 
##:#iIJ£ii*£U «8Bft£& (171 mg, 0.383 mmol, 51*) £&feH#:<hLT 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.40-1.49 (11H, s), 2.05-2.14 (1H, m), 2.43-2. 
52 (1H, m), 3.07-3.17 (2H, m), 4.48-4.60 (2H, m), 6.83 (1H, td, J = 9.0, 
4.4 Hz), 6.94-7.01 (1H, m), 7.24 (1H, ddd, J =8.8, 5.4, 3.2 Hz), 7.38 
(2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm H : 3392, 2960, 1695, 1583, 1514, 1493, 1365, 1313, 1248, 1 17 
4, 1147, 1084, 999, 827, 752, 644, 548, 528, 451. 
mp: 119-120 t:. 
MS m/z: 460 (M*+H). 

Anal, calcd for C 2I H 2 „C1F 2 N0 4 S:C, 54.84; H, 5.26; CI, 7.71; F, 8.26; N, 3. 
05; S, 6.97. Found: C, 54.84; H, 5.31; CI, 7.06; F, 8.36; N, 3.16; S, 7. 




CI 
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14. 

mmm 221 4- 1 (4-^dd7x^) tjv^tjv] - a- (2, 5-^ 



N— [4- [ (4-?nu7 x.-)l) )V\ -4- (2, 5-y7M 

D7x-JW *M5>lt-^ (104 mg, 0.226 mmol) <D3L? ; 

-;W8f?fc (2 ml) \zmmm (2 ml) S:ttl^.^.MT2I^M««iUfc. Rl&m& 

jmu nzntt$m*^? /-^-mx^mo^l, «iBfls-&« (78. 

9 mg, 0.199 mmol, 88%) £&££M**£»Hi iltffc, 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.51-1.60 (1H, m), 1.63-1.75 (1H, m), 2.18-2. 
28 (1H, m), 2.45-2.54 (1H, m), 2.95 (2H, ddd, J = 8. 5, 6.8, 3.2 Hz), 4.7 
6 (1H, dd, J = 11.0, 4.6 Hz), 6.98 (1H, td, J = 9. 3, 4.4 Hz), 7.09-7.17 
(1H, m), 7.32 (1H, ddd, J = 9.0, 5.6, 3.4 Hz), 7.52 (2H, d, J = 8. 8 Hz), 
7.60 (2H, d, J = 8.8 Hz). 

IR (ATR) cm" 1 : 2951, 2871, 1583, 1496, 1427, 1396, 131 1, 1279, 1219, 1 14 
7, 1081, 1011, 870, 825, 742, 706, 629, 536, 463. 
mp: 232-233 V,. 
MS m/z: 360 (M 4 +H). 

Anal, calcd for C 16 H I6 C1F 2 N0 2 S HC1:C, 48.49; H, 4.32; CI, 17.89; F, 9.59; 
N, 3.53; S, 8.09. Found: C, 48.20; H, 4.27; CI, 17.84; F, 9.61; N, 3.63; 
S, 8.15. 

mmm 228: n- [4- [ (4-^dd7i-jw -a- (2, 
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CI 



giUi^T, 0 "Cd&t^T, 4- [ (4-^DD7i-Jl/) 7J|/*X>] - 
4- (2, 5-y7MD7i-;P) ^f;i/75>ilS!l (67. 0 mg, 0.169 mmo 
1) <73> ? ^nP^^>^ (4 ml) tCN-p^I^l^U > (44.6 1, 0.406 mm 
ol)> &J;tfxzi^>^nU HJfiKifi (36.1 mg, 0.203 mmol) £iJD*.fc. KJ® 
tt££iaT3l$RHJI#^ y^OD^>«U ^Ttfrfa&teT^x^ 

: WB&X3MI/ = l:3»m^<k0&fc#li&*il8Lfc. *§£ttfc@#:£X 

? ;-Mzmmwi> immm.m-^y-ju (o.smi) £jn*.ig*i&Lfc, #^>n 

fcH#*X^y~JP-iH«X^<kt)HIS»L, Stated (67.1 mg, 0.134 m 
mol, 79*) SefeHfttlTUfc. 

'H-NMR (400 MHz, CD 3 0D) 6: 1.58-1.67 (2H, m), 2.18-2.28 (1H, m), 2.42-2. 
52 (1H, m), 3.40 (1H, dt, J = 13.7, 6.6 Hz), 3.51 (1H, dt, J = 13.7, 6.8 
Hz), 4.81 (1H, m), 6.98 (1H, td, J = 9. 3, 4.4 Hz), 7.08-7.15 OH, m), 7. 
30 (1H, ddd, J = 9.0, 5.6, 3.4 Hz), 7.50 (2H, d, J = 8. 8 Hz), 7.62 (2H, 
d, J = 8.8 Hz), 8.18 (1H, dd, J = 8. 1, 5.9 Hz), 8.92 (1H, dd, J = 8. 1, 1. 
5 Hz), 8.99 (1H, d, J = 5.9 Hz), 9.22 (1H, d, J = 1.2 Hz). 
IR (ATR) cm" 1 : 3282, 2457, 2096, 1977, 1666, 1547, 1493, 1302, 1234, 1 17 
3, 1147, 1092, 1016, 883, 829, 760, 733, 673, 623, 528. 
mp: 154-157 *C 
MS m/z: 465 (M 4 +H). 

Anal, calcd for C„H I9 C1F 2 N 2 0 3 S HC1:C, 52.70; H, 4.02; CI, 14.14; F, 7.58; 
N, 5.59; S, 6.40. Found: C, 52.59; H, 4.01; CI, 14.19; F, 7.72; N, 5.7 
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3 ; S, 6.56. 

mmm 229 : 1- [4- (4-^dd7x-ji/xm-j^ -4- (2, 5- 



HJ601I2 2 7T*#<E>n&4- [ (4-^DD7i-JH 7JU*-JU] -4- 
(2, 5-y7MD7x-JW "7?-JV7 $ >WBHSL (120 mg, 0. 303 mmol) © 
y^Dn^^>|$ (6 ml) teN-^^l^E^afcU > (250 1, 2.69 mmol), & 
<kr*4-^nn|&B£*nU K (40.7 1, 0.364 mmol) £jUn*_fc. K^JS^M 

*#e>nfc^&£xh7bKb:77> (5 ml) K**U **^h'J^A (60* 
dispersion in mineral oil, 14.2 mg, 0. 356 mmol), 43<J:££N, N — iy^^-JV 

T«£« L # £> nfcJSai &77r>ay'J* ^ ;U77 ^a^p^-n^? 
-f-KttU s\*V> = l:l»m«P«fcO»7t^lil&»«L, «iB*b 

(105 mg, 0.245 mmol, 82%) **6&ftb«M&K£ LT*#fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 1.43-1. 65 (2H, m), 1.97-2.12 (3H, m) , 2.32-2. 
43 (3H, m), 3.16 (1H, dt, J = 13.7, 6.8 Hz), 3.28-3.42 (3H, m), 4.67 (1H, 
dd, J = 10.9, 3.4 Hz), 6.84 (1H, td, J = 9. 0, 4.4 Hz), 6.95-7.02 (1H, 
m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 H 
z). 

1R (ATR) cm' 1 : 2941, 1676, 1583, 1495, 1425, 1394, 1319, 1279, 1147, 108 
4, 1012, 827, 754, 707, 625, 555, 467. 




ct 
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MS m/z: 428 (M*+H). 

FAB-MS: 428.0885 (Calcd for C 20 H 2I CIF 2 N0 3 S: 428.0899). 

2 3 0: N — [4- [ ( 4 - C U U 7 x XjUfrrJlj -4- (2, 



^^H^T, HM#J2 2 7Tt#^nfc4- [ (4-^DD7i^) *,Ms- 
;U] -4- (2, 5 -y7MP7x^W ^^)V7 5 >&^& (80. 0 mg, 0.2 
02 mmol) ©y^DO^^>^ (4 ml) \ZN- t^Jl^M 'J > (51.0 1, 0. 
465 mmol), £,ktf >;UPsfr— JU=;J7 □ U F (18.8 1, 0.242 mmol) £JJP*_ 
7Co Sj»£^2ST15P#PslM#^, N-;*^;i^;i/*U > (156 1, 1.42 mmol), 
&<ktf**>7JU*-;P=^n "J H (10.0 1, 0.129 mmol) £jto*_fc„ £Jfo*£ 

' 5r^T2Btr^m^> > ? ^dd^^>t^l„ x^-cmmmtry^-VA 

immx-^ji = i:i^mgi$ckD#fc#i®£ML7co n<btitzm&&mm. 
jL^jis-^-v-y^vmmMiis* m^it^m (71.5 mg, o.i63moi, 81%) 

'H-NMR X400 MHz. CDC1 3 ) <5 : 1.50-1.67 (2H, m), 2.09-2.20 (1H, m), 2.50-2. 
59 (1H, m), 2.95 (3H, s), 3.12-3.21 (2H, m), 4.30 (1H, t, J = 6.3 Hz), 4. 
56 (1H, dd, J = 10.7, 4.4 Hz), 6.84 (1H, Id, J = 9. 0, 4.6 Hz), 6.96-7.03 

(1H, m), 7.23-7.28 (1H, m), 7.39 (2H. d, J = 8. 0 Hz), 7.53 (2H, d, J = 
8.0 Hz). 

IR (ATR) cm" 1 : 3269, 1585, 1498, 1308, 1252, 1217, 1 140, 1090, 1082, 976, 
870, 787, 750, 627, 517, 467. 



0=S=0 H 0 



CI 
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mp: 128 t:. 

MS m/z: 438 (M + +H). 

Anal, calcd for C 17 H 18 C1F 2 N0 4 S 2 :C, 46.63; H, 4.14; CI, 8.10; F, 8.68; N, 3. 
20; S, 14.64. Found: C, 46.62; H, 4.08; CI, 8.15; F, 8.69; N, 3.27; S, 1 
4.71. 

^ffim 2 3 1: 2- [1- (4 x.-)V7,)l^-)l) - b-y)V^U^ 



%W^\2 9Tf#e>tt£:5 - [ (4-^OD7z-JW 7JU*-;i/| - 5- (2, 
5 -y7MD7ir -l-^>^7— ;P (152 mg, 0.404 mmol) Sii/ZU 
D*^> (4 ml) K»#U 0tl:^TN-^mM'J> (58.0 I. 0.5 
28 mmol) )V=>7 D U H (37.8 1. 0.487 mmol) 

0 , CT2l5rafl!#U 3£K^T3Bf^&#Lfc. »^DD^> 

> (4 ml) KjgflPU ^(CTxK^^;U7> ; er.^A7;i/^U h'Ofh7t 
h'D77« (1.0 M, 0.487 ml, 0.487 mmol) SrJjOAifcGt 60 t C{CT4B#^ 

mmtSM (30.3 mg, 0.0804 mmol, 20*) £**£1&t^Sii<i: UT#fc. 

'H-NMR (400 MHz, CDCl 3 ) <5 : 1 . 34-1 . 42 (2H, m) , 1.64-1.80 (2H, m), 2.09-2. 
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20 (1H, m), 2.45-2.53 (IH, m). 4.39 (2H, dt, J = 47.1, 5.9 Hz), 4.52 (1H, 

dd, J = 11.2, 2.9 Hz). 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.96-7.02 (1H, 

m), 7.23-7.28 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 H 
z). 

mp: 77-78 "C. 

IR (ATR) cm" 1 : 2941, 1585, 1495, 1429, 1396, 1321, 1279, 1242, 1 186, 1 14 

9, 1092, 1084, 962, 874, 829, 777, 752, 710, 633, 557, 536, 474. 
MS m/z: 377 (MHH) . 

Anal, calcd for C 17 H I6 C1F 3 0 2 S:C, 54.19; H, 4.28; CI, 9.41; F, 15.13; S, 8. 

51. Found: C, 54.27; H, 4.22; CI, 9.44; F, 14.90; S, 8.68. 

mmm 232: 2- [1- c (4-^qd7i^) xj^—m - i-^)v 

-1, 4-v?7MD^>f> 



T;U3>#B^T, -78 Q\z^x. nffiM5-C&*>ntc2- I (4-ynay 
X)l*-)\s*^)l<] -1, 4 -v^;i/^-a^>-tf> (200 mg, 0.660 mm 
ol)©7>7fc HD77>»« (4 ml) (Cn-y^UU^^A (1.57M^+it> 
mm, 450 1, 0.707 mmol) SJnAfc. RJfcttS:5#M«#U *U7?3-H^ 
(103 I. 1.65 mmol) S-JlDATc. £btc, Rj&*«rl04*HH«J*«, n-^ 
Jl/'J^A (1.57 M ^"tr 474 1, 0.744 mmol) £flP*.fc. 

t#bn7c:M$:^x5 L ;U-^lt>cfcOM^L. «flEfb«&«5 (163 mg, 0.49 
2 mmol, 75*) &ft6tHfil£A£ bt»&. 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.87 (3H, s), 1.88 (3H, s), 6.86 (1H, ddd, J 
= 11.9, 9.0, 4.9 Hz), 6.98-7.05 (1H, m), 7.10 (1H, ddd, J = 9.8, 6.6, 3. 
4 Hz), 7.39 (2H, d, J = 8. 5 Hz), 7.44 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm H : 1574, 1489, 1475, 1412, 1304, 1219, 1 184, 1 155, 1124, 106 
8, 1011, 887, 867, 827, 756, 712, 660, 623, 600, 571, 532, 511, 474, 432. 
mp: 147-148 *C 
MS m/z: 331 (MHH). 

Anal, calcd for C 15 H I3 C1F 2 0 2 S:C, 54.47; H, 3.96; CI, 10.72; F, 11.49; S, 9. 
69. Found: C, 54.39; H, 3.92; CI, 10.68; F, 11.51; S, 9.78. 

$m,m 2 3 3: 2- [1- [ (4-^DD7i^) X)l<fc-)l>] is2U7°u¥ 
M -1, 4-i?7)\,*n'<>-t£> 



? )\<-3ymm%~T . -78 < C{C*5^T||»J2 0 7T'&t>tirz3- [ (4-^Pn 
7iZJ|/) - 3- (2, 5-y7M07iZJW -l-^P/ty 

—)V (300 mg, 0.865 mmol) 0fh7kHO77« (4 ml) tc n - U 
J-y A (1.57 M s\*-y->mm, 600 l, 0.942 mmol) £#DX.7Co fcfom&Sftffl 
8&#U ^T/^>7M-^=7DUK (70.6 1, 0.908 mmol) ^tutt* 
•&%\Z, S^l^^fBl^l, n-T/^U'J^A (1.57 M s\*r*)r>&m, 60 
1 1, 0.944 mmol) £ftl*-7c. SJfc?££mr££T#r£U immmWLfzo 
?&£-78 t^CJ^U n-y^JUV^OA (1 . 57 M ^\^>mm, 400 1, 0.2 
55 mmol) &1mz.fc.o fcJfom&^i&-cmfflmW'&* KJfomZ7k&l)U7i, X^T'ffi 
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bnfc@#:^^X^;U--\^>J:0^ B H B L, ifKfc^ (161 mg, 0.489 
mmol, 57*) S*6«tt*Sfti: LT»fc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.31 (2H, dd, J = 7.6, 5.1 Hz); 2.02 (2H, dd, 
J = 7.6, 5.1 Hz), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.97-7.03 (1H, m), 7. 
06 (1H, ddd, J = 8.3, 5.4, 3.2 Hz), 7.41 (2H, d, J = 8. 6 Hz), 7.49 (2H, 
d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3089, 1583, 1496, 1477, 1429, 1308, 1279, 1252, 121 1, 1 18 

4, 1142, 1086, 1012, 893, 827, 769, 758, 737, 663, 625, 596, 559, 546, 4 

92, 476, 451, 411. 

mp: 177-179 t: 

MS m/z: 329 (MM-H). 

Anal, calcd for C^ClFASiC, 54.80; H, 3.37; CI, 10.78; F, 11.56; S, 9. 
75. Found: C, 54.72; H, 3.31; CI, 10.71; F, 11.58; S, 9.87. 

###1 3 8 : 5- ( t zL^±2k^2^k>212ki±k} ^>5>-f-)V 



^iHi^T, o ici;::fetrvr 5- ( t -y^;i/f/^^;u->'j;u^-» ^>^y 

-)V (3.00 g, 13.8 mmol) <DiS&nn*?>mm (80 ml) \Z. s J*?-)V7s)\,-fc*r 
•>H (7.81 ml, 110 mmol), HJX^75> (9.60 ml, 69.0 mmol), *5«fctf 

=mtmM\?.vp>mw (4.39 g , 27.6 mmoo Rf&m&o t;-e3o# 
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m (2.42 g, 11.2 mmoi, si*) &m&ibft®iKt oxmzo 

'H-NMR (400 MHz, CDClj) <5 : 0.05 (3H, s), 0.05 (3H, s), 0.89 (9H. s), 1. 
50-1.60 (2H, m), 1.65-1. 75 (2H, m), 2.46 (2H, t, J = 6.8 Hz), 3.63 (2H, 
t, J = 6.3 Hz), 9.77 (1H, s). 
MS m/z: 217 (M*+H) . 

mffiM 2 3 4: 6- (t -:/^;i^;*^;u->u;u:t^:>) -1- [ (4-^pp 

7i-^) Xfr-fc-M -1- (2, 5-y'7MD7x^) - 2 -^-fr/ 
-JU (gte&2 3 4-ATOtt^2 3 4-B) 



— )V) 7s)^^)]/^)V\ -1, 4->?^;i/^D^<>-tf> (606 mg, 2.00 mmol) 
(DzStbJrisXfymm. (10 ml) {In-^;i/U^«^A (1.57 M ^+l->j», 
1.40 ml, 2.20 mmol) &1mz.fz e fcfomz 5 - ( t -l/^l/v^^Uv'U 

;P (475 mg, 2.20 mmol) £iffiTL£:*£> ^T3 0 ^jt^Lfc:. 

-fcttU ^4=-*J-> : BttX^U = lO:l»ffi««fc0#fc#»**l8U fKS 
14^ 2 3 4 — A (teffitt) (43.1 mg, 0. 102 mmol, 5*) ^M^^Mt UT, 
*3«fc^«8ESttflt2 3 4 -B (ifiSSte) (120 mg, 0.231 mmol, 12*) 

m&fc 2 3 4 - A 
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'H-NMR (400 MHz, CDCI 3 ) <5 : 0.00 (3H, s), 0.00 (3H, s), 0.85 (9H, s) , I. 
25-1.70 (6H, m), 3. 12 (1H, d, J =3. 2 Hz), 3.55 (2H, t. J = 5.9 Hz), 4.4 
8 (1H, s), 4.83-4.88 (1H, m), 6.83 (1H, td, J = 9.0, 4.6 Hz), 6.95-7.02 
OH, m), 7.39 (2H, d, J = 8. 5 Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.84 (1H, d 
dd, J = 9.0, 5.9, 3.4 Hz). 
MS m/z: 519 (M*+H). 
2 3 4 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : -0.04 (3H, s), -0.01 (3H, s), 0.85 (9H, s), 
1.30-1.54 (6H, m), 3.50-3.57 (2H, m), 3.81 (1H, br s), 4.58-4.80 (2H, m), 
6.84 (1H, td, J = 9.0, 4.6 Hz), 6.96-7.06 (1H, m), 7.15-7.27 (1H, m), 7. 
39 (2H, d, J = 8. 5 Hz), 7.52 (2H, d, J = 8.5 Hz). 
MS m/z: 519 (MM-H). 

mmm 235: 6- [ (4-^dd7x-^) t,)vt^~)v\ -6- (2, 5->> 




CI 



%M®\2 3 4TI#Wc6 - (t-^;^fjk>'JWy) -1- [ (4 
-t>UU7 -1- (2, 5-^^;1/^0 7jc-;1/) -2- 

(mV£i£2 3 4-A) (42.0 mg, 0.0809 mmol) ^fh7th*D7 
(2 ml) izmffiV. 7y<t7km-¥*)iS> (0.2 ml) &mXT^ M^l 

IS*£JIU mZit&W) (16.7 mg, 0.0412 mmol, 5.130 ^SM*i:LT#it. 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.25-1.70 (7H, m), 3.15 (1H, s), 3.55-3.65 
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(2H, m), 4.49 (1H, s), 4.86-4.90 (1H, m), 6.85 (1H, td, J = 9.0, 4.4 Hz), 
6.97-7.03 (1H, m), 7.40 (2H, d, J = 8. 8 Hz), 7.58 (2H, d, J = 8. 8 Hz), 
7.85 (1H, ddd, J = 9.0, 5.9, 3.4 Hz). 

IR (ATR) cnf 1 : 3232, 1576, 1491, 1396, 1306, 1236, 1217, 1147, 1093, 101 

2, 891, 814, 756, 719, 615, 548, 467. 

mp: 108-109 X: 

MS m/z: 405 (M + +H). 

FAB-MS: 405.0756 (Calcd for C 18 H I9 C1F 2 0 4 S: 405.0739). 

Anal, calcd for C^H.gClF^S 0. 5H 2 0:C, 52.24; H, 4.87: S, 7.75. Found: C, 
52.33; H, 4.84; S, 7.83. 

H»J 2 3 6: 6- [ (4-^DD7x-^) 7>)V-fc=-)V] -6- (2, 



$mM2 3 4T#£>nfc6 - (t -ttJUttmisVJVyflris) -1- [ (4 
-^DD7i-JW -l- (2, 5-y7MD7iz;W -2- 

^ity— ;U (Httft2 3 4-B) (120 mg, 0.231 mmol) ^fh7th'D77 
> (5 ml) izmmV, yvfcim-MWy (0.5 ml) ZDUtto 

;U-^1f>«fc»3fliBaU, aS«3-fb-&«J (51.3 mg, 0.127 mmol, 5585) 




CI 



332 



WO 03/055850 



PCT/JP02/13792 



'H-NMR (400 MHz, CDC 1 3 ) 6: 1.25-1.67 (7H, m), 3.53-3.63 (2H, m), 3.91 
(1H, br s), 4.59-4.78 (2H, m), 6.85 (1H, td, J = 9.0, 4.4 Hz), 6.96-7.03 
(1H, m), 7.16-7.27 (1H, br m), 7.39 (2H, d, J = 8. 5 Hz), 7.52 (2H, d, J 
= 8. 5 Hz). 

IR (ATR) cm"': 3496, 2956, 1579, 1496, 1425, 1392, 1305, 1275, 1180, 1 14 

4, 1080, 1011, 966, 922, 833, 810, 756, 737, 650, 536, 521, 461. 

mp: 105-107 *C 

MS m/z: 405 (M + +H). 

Anal, calcd for C I8 H 19 C1F 2 0 4 S:C, 53.40; H, 4.73; CI, 8.76; F, 9.39; S, 7.9 
2. Found: C, 53.20; H, 4.61; CI, 8.77; F, 9.20; S, 8.03. 

#%#J 3 9 : 4- ( t -y^;US^^;i/'>U;U:t=fc->) - 2 

OH 

1, 3 -~39>V3:— )V (3.00 g, 33.3 mmol) N-y^WJ^7$ 
H (30 ml) KJgtfU -i (2.72 g, 40.0 mmol), &&Zfi t -°79-)l 

^OD->7^y7> (5.29g, 35.0 mmol) <DN, N-^>^MM75H 

mm (30 mi) zmTistc Kfom*mm-z2mmmw&, x-^taa*., ± 
citm&sift&zwii'fc. n*>ntzJL-^)i>®m&7k, ^zsma-km^-vim 

ttm*mffiL. w&ik&m (5.43 g, 26.6 mmoi, 8ox) ^m^m^ntvxn 

'H-NMR (400 MHz, CDC1 3 ) . 6 : 0.08 (6H, s), 0.90 (9H, d. J = 1.0 Hz), 1.19 

(3H, d, J = 6.4 Hz), 1.59-1.73 (2H, m), 3.78-3.93 (2H, m), 3.98-4.07 (1 
H, br m). 
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MS m/z: 205 (M + +H). 

Mtim 2 3 7: 2 - [4- ( t - yfjlo?/fjk2 U -1- [ (4- 

•fc?> (Jt&WA (Stt#A) &^b^A (gtefrB) ) . fecfc£*'2- [4 - 



3SS*3£ElSnF\ H»J5Tl#^>n^2- [ (4-^dp7i-jW ;ui^J>z:;m 
9\>W -1, 4-v^;i/^-D^>-tf> (303 mg, 1.00 mmol), 4- (tert- 
r/^^SSH'S'U;^^) -2-y^y-;U (408 mg, 2.00 mmol) &h>l 
X> (4 ml) izmMls. is7/ *^U>hV-n-7^Jl-fc7>ft5> (482 mg, 
2.00 mmol) £ip*fcl& ^f!l#B^T, 15«rMJoJ»aaEUfe. £Jfc8c£*«U 

&X5P;U = 50:1) "Cftmmmis. m^t^A (Hf$#A) ({£*») (109 mg, 
0.222 mmol, 22*) &&6fflitt4feH£ bt. *5«fctffil|H{t^»A (StettB) 
(SSffitt) (102 mg, 0.209 mmol, 21*) ^tfeitfeli: Ut, M^C^fB^ 

#)B (234 mg, 0.479 mmol, 4890 £&fifatK$Jfli: LTl^ 

fc^A (MVkfcA) 

'H-NMR (400 MHz, CDC1 3 ) (5: 0.05 (3H, s), 0.05 (3H, s), 0.89 (9H, s), 1. 
14 (3H, d, J = 6.8 Hz), 1.38-1.47 (1H, m), 1.79-1.89 (1H, m), 2.91-3.02 
(1H, m), 3.63-3.73 (2H, m), 4.56 (1H, d, J = 5. 9 Hz), 6.81 (1H, td, J = 
9.0, 4.6 Hz), 6.92-6.98 (1H, m), 7.34 (2H, d, J = 8. 3 Hz), 7.51-7.57 (1H, 





CI 



CI 
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m), 7.55 (2H, d, J = 8. 3 Hz). 
MS m/z: 489 (M + +H). 
it£W)A (m&i*B) 

'H-NMR (400 MHz, CDC1 3 ) 6: -0.01 (3H, s), 0.00 (3H, s), 0.85-0.93 (9H, 
m), 1.19-1.28 (1H, m), 1.38 (3H, d, J = 6.6 Hz), 1.64-1.73 (1H, m), 2.7 
8-2.88 (1H, m), 3.61 (2H, dd, J = 7.6, 4.9 Hz), 4.46 (1H, d, J = 9.0 Hz), 

6.72 (1H, td, J =9.0, 4.4 Hz), 6.87-6.93 (1H, m), 7.30 (2H, d, J = 8. 3 

Hz), 7.34-7.41 (1H, m), 7.49 (2H, d, J = 8. 3 Hz). 
MS m/z: 489 (MHH). 

'H-NMR (400 MHz, CDC1 3 ) <5 : -0.01 (1.5H, s), 0.01 (1.5H, s), 0.02 (1.5H, 
s), 0.04 (1.5H, s), 0.84 (4. 5H, m), 0.86 (4. 5H, m), 1.04-1.10 (3H, m), 
1.15-1.40 (2H, m), 1.99-2.11 (0. 5H, m), 2.11-2.22 (0. 5H, m), 2.35-2.53 
(1H, m), 3.72-3.82 (1H, m), 4.44-4.52 (1H, m), 6.82-6.88 (1H, m), 6.93-7. 
02 (1H, m), 7.16-7.26 (1H, m), 7.37-7.42 (2H, m), 7.51-7.58 (2H, m). 
MS m/z: 489 (M + +H). 

2 3 8: 4- (4-?PP7 ;c-;P7Jl/7fr-;U) -4- (2, 



nMM2 3 7TH^n^2 - [4- ( t )l-*3ris) -1- 

[ (4-^7DD7iZJW X;i/7js-;i/] -2- ?-)V\ -1, 

^□^>-fef> (iterWiA (mfe&A) ) (109 rag, 0.223 mmol) $7h7tHn 

yy> (3 ml) izmMV. 7 7«-t'Jy> (0.5 ml) ^UQ^Tco Kfom* 




OH 



CI 
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fc@ft€iiX^-A^> ( i;DS^L« m2^#J (61.1 mg, 0.163 mmo 
1, 7330 fcfc6tt#ttft£l,T»fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.08 (3H, d, J = 7.1 Hz), 1.59-1.62 (1H, m), 
1.74-1.84 (1H, m), 1.96-2.05 (1H, m), 2.93-3.05 (1H, m), 3.75-3.89 (2H, 
m), 4.68 (1H, d, J = 6. 8 Hz), 6.77 (1H, td, J =9.0, 4.6 Hz), 6.91-6.97 
(1H, m), 7.33 (2H, d, J = 8. 3 Hz), 7.45-7.51 (1H, m), 7.51 (2H, d, J = 

8.3 Hz). 

IR (ATR) cm" 1 : 3527, 2935, 2897, 1583, 1487, 1315, 1267, 1232, 1 188, 114 
4, 1086, 1068, 1049, 1012, 889, 864, 829, 789, 750, 715, 654, 61 1, 551, 
490, 467. 
mp: 111-112 "C. 
' MS m/z : 375 (M*+H) . 
Anal, calcd for C I7 H I7 C1F 2 0 3 S:C, 54.47; H, 4.57: CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.44; H, 4.55; CI, 9.44; F, 10.08; S, 8.75. 

mt&M 2 3 9: 4- (4-^Da7iZjUM-^) -4- (2, 5-i?7)V 



H»!J2 3 7T'#ent2 - [4- ( t -7^)Vi^^)Viy^)^^r^) -1- 

:tD^>-fcf> Ut&WA (gtt&B) ) (102 mg, 0.209 mmol) ^fh7th'D 
yy> (3 ml) \Z®mV, 7vlk7km-¥ l J>>> (0.5 ml) ZtQ^fzo KfoWLZ: 
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OSIMIU mZit&M (36.1 mg, 0.0963 mnol. 46*) ^ifeft^tLT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.23-1.40 (2H, m), 1.35 (3H, d, J = 6.6 Hz), 
1.81-1.90 (1H, m), 2.84-2.93 (1H, m), 3.63-3.78 (2H, m), 4.51 (1H, d, J 
= 8.1 Hz), 6.75 (1H, td, J = 9.0, 4.6 Hz), 6.89-6.96 (1H, m), 7.31 (2H, 
d, J = 8.5 Hz), 7.40-7.47 (1H, m), 7.51 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 3525, 2954, 1655, 1493, 1477, 1427, 1394, 1306, 1 279, 124 

0, 1180, 1144, 1080, 1055, 1014, 943, 887, 822, 754, 712, 665, 609, 559, 
542, 453. 

mp: 65-67 X:. 

MS m/z : 375 (M + +H). 

Anal, calcd for C 17 H I7 C1F 2 0 3 S 0.5H 2 0:C, 53.20; H, 4.73; CI, 9.24; F, 9.90; 
S, 8.35. Found: C, 53.17; H, 4.86; CI, 9.29; F, 10.00; S, 8.50. 

mifcM 2 4 0: 1 - [ (4-^DD7xr.Jl/) TJUfr— )V- 1 - (2, 5-i?7 
)ljrn-7x.ZL)V) ] -4-^s>^y-;i/ (51#2 4Q-AMtt#2 4Q- 
B) 



$mm2 3 7T#£>nfc2 - [4- (ter t-^y^^yUM^y) 
-1- (4-^dd:7x-;U7ju*-;1/) ^>^;u] -1, 4-iyyj^a^> 
if> (-fb-^B) (230 mg, 0.470 mmol) &fh7tHD77> (4 ml) \zmM 
U fh77 , ^7>^7A7MUh'©fh7tKD77« (1.0 M, 0. 
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564 ml. 0.564 mmol) £2jq*_, MT18WfWft^Lfc. E*Stt£»»X3\H,-e# 
IRU tK. £«fctffi§fO:£:&7KTft#L£:. «tI*^*i'£ATtt«&»«U # 

= 2:1) t#$mmu #&zttim&m&i*& j tti j eti& 

2 4 0-A (&m&) (48.0 mg, 0.128 mmol, 27515) l/TUfc. 

^^n^SffittlH4#«:^^>J:t)SJeab» «IB£tii#2 4 0 -B 
(Sffitt) (48.8 mg, 0.130 mmol, 28%) £&fe$MftKiili: LX&fc. 
m&W 2 4 0-A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.17 (3H, d, J = 6.1 Hz), 1. 28-1.48 (3H, m), 
2.18-2.29 (1H, m), 2.47-2.56 (1H, m), 3.77-3.85 (1H, m), 4.53-4.58 (1H, 
m), 6.83 (1H, td, J = 9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.28 (1H, 

m), 7. 38 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm' 1 : 3370, 3087, 2925, 1587, 1574, 1496, 1475, 1423, 1396, 131 

1, 1279, 1234, 1178, 1 149, 1128, 1086, 1014, 949, 874, 827, 789, 760, 73 

5, 710, 679, 631, 584, 559, 525, 469. 

mp: 97-98 t:. 

MS m/z: 375 (MHH). 

Anal, calcd for C I7 H 17 C1F 2 N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.35; H, 4.69; CI, 9.64; F, 10.31; S, 8.80. 
m&fc 2 4 0 - B 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.17 (3H, d, J = 6. 1 Hz), 1.29-1.45 (3H, m), 
2.07-2.18 (1H, m), 2.58-2.67 (1H, m), 3.77-3.85 (1H, m), 4.59 (1H, dd, 
J = 11.2, 2.9 Hz), 6.84 (1H, td, J = 9. 0, 4.4 Hz), 6.95-7.02 (1H, m), 7. 
23-7.27 (1H, m), 7.38 (2H, d, J = 8. 5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 
IR (ATR) cm" 1 : 3504, 3390, 2960, 2925, 1585, 1493, 1475, 1427, 1396, 130 

338 



WO 03/055850 



PCT/JP02/13792 



2, 1275, 1227, 1174, 1146, 1082, 1036, 1014, 823, 752, 723, 708, 625, 55 

5, 530, 463. 

mp: 89 "C. 

MS m/z: 375 (M*+H). 

Anal, calcd for C 17 H I7 C1F 2 N0 3 S:C, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.25; H, 4.46; CI, 9.51; F, 10.41; S, 8.66. 

nffiM 2 4 1: N- [5- [ (4-^DD7i-^) 7Jl//ft-;i/) -5- (2, 

5-y7;^D7x-j^) ^>^;i/j -n-^^;ux;1/^-;^;ua'$>^ t - 



9Tl#£>tl/i5 - [ (4-^7DD7i-JW 7>)Vfc=.)V\ -5- (2, 
5 -v^^D^o:-;!/) -l-^>^/— )V (115 mg, 0. 307 mraol) , 
^;i/X;i/*-;i/^7;i/;ta>^ t (120 mg, 0.614 mmol), M^h'J7 
x— )l-foX7<<> (163 mg, 0.614 mmol) ^Th7tl^D77> (3 ml) 
Lfc^ ^iaHTT^^^^^yyp t!;i/ (120 l, 0.614mmol) £;|JD 

U*yj^7A^D7h^77^-l:#l < ^\+-»7-> : Wi-MJL^)l = 3:l*&trjgB 

&K>nrzftm&mffiv, muit^m (1 68 mg, 0.304 mmoi, 99*) *m&mi£M 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.22-1.35 (2H, m), 1.50 (9H, m), 1.58-1.73 
(2H, m), 2.08-2.18 (1H, m), 2.39-2.49 (1H, m), 3.22 (3H, s), 3.59 (2H, d 
dd, J = 8. 1, 6.6, 3.9 Hz), 4.53 (1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, Id, 




CI 
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J =9.0, 4.4 Hz), 6.95-7.01 (1H, m), 7.22-7.27 (1H, m), 7.39 (2H, d, J 
= 8.5 Hz), 7. 54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm" 1 : 1722, 1583, 1496, 1350, 1321, 1281, 1149, 1087, 1012, 966, 
831, 754, 710, 629, 517. 
MS m/z: 452 (M*-Boc), 496 (MM-Bu), 574 (M*+Na) . 
FAB-MS: 574.0932 (Calcd for C 23 H 28 ClF 2 N0 6 S 2 Na: 574. 0912). 

mm®) 2 4 2 : N- [5- [ 7,)V^r.)V] -5- (2, 




ci 



N- [5- [ (4-i?DD7x-JW XJl^-Jl] - 5- (2, <o-V7)\<-*U 

7x.-)V) ^>^M -N-^^;wx;i/^-;p^;i/A'5 >m t (i08 mg, 

0.196 mmol) *i?t>uu*$y (4 ml) izmffiL, ^SfCT h U yjl^nmM 

(urn) ^rjpAfco Rmm&m&T*zm*mw'&. v^do^^>t#irl7K, m 

^ATSfc^ltfciU t#bn^SE^7^^ yay'J*^7A;7D T 

nfzmi£&mMJi^)i-^* j *>£.r)mmg&v, mmt^m as.smg, o. i67m 
moi, 85«) ^B^m^tvxnrz. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.28-1.38 (2H, m), 1.55-1.68 (2H, m), 2.06-2. 
18 (1H, m), 2.43-2.52 (1H, m), 2.92 (3H, s), 3.09 (2H, dd, J = 13.4, 6.8 

Hz), 4.15-4.24 (1H, m), 4.51 (1H, dd, J = 11.5, 3.4 Hz), 6.84 (1H, td, 
J = 9.0, 4.4 Hz), 6.96-7.03 (1H, m), 7.22-7.28 (1H, m), 7.39 (2H, d, J = 

8.5 Hz), 7.52 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm" 1 : 3219, 2871, 1583, 1495, 1425, 1300, 1248, 1167, 1 144, 108 
4, 1068, 978, 893, 835, 752, 725, 706, 629, 545, 525, 471. 
mp: 106-107 TC. 
MS m/z: 452 (M 4 +H). 

Anal, calcd for C I8 H 20 C1F 2 N0<S 2 :C, 47.84; H, 4.46; CI, 7.84; F, 8.41; N, 3. 
10; S, 14.19. Found: C, 47.75; H, 4.47; CI, 7.94; F, 8.54; N, 3.14; S, 1 
4.25. 

2 4 3: N- [4- [ (4-^nP7i-^) Xjl/frXH/j -4- (2, 



nffiM2 3 9 -Vftbtlfz 4- [ (4-^DD7x"JW X;U*x;l/| -4- (2, 
5-y7MD7xZJW - 3 - 1 -79 /—)V (97. 2 mg, 0.259 mmo 

1), N-*^;UX;U*-;i/;*7;i/A*5>$? t (lOl mg, 0. 518 mmol), *3 
J;^h'J7x-M7N7^> (138 mg, 0.518 mmol) b ^ t: F D 7 ^ > (3 

mi) £»#Lfc&, 36atx7i/^*;u#>B6^'fy7 r Pk;;p (102 1, 0.518 

mmol) fcjDAfc. KJ£ffi£MT18ll$Wlft8M^ WggX^;UT*[HRU f&fcl&te 
(136 mg, 0.246 mmol, 95*) &M&MfeM£ UTf#fe. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.33 (3H, d, J = 6.8 Hz), 1.35-1.45 (1H, m), 
1.52 (9H, s), 1.99-2.08 (1H, m), 2.70-2.78 (1H, m), 3.27 (3H, s), 3.65- 
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3.76 (2H, m), 4.45 (1H, d, J = 7. 6 Hz), 6.77 (1H, td, J = 9. 0, 4.6 Hz), 
6.91-6.97 (1H, m), 7.32 (2H, d, J = 8.5 Hz), 7.38-7.45 (1H, m), 7.50 (2H, 
d, J = 8. 5 Hz). 
MS m/z: 552 (M 4 +H), 574 (M 4 +Na). 

FAB-MS: 552.1070 (Calcd for C 23 H 29 C1F 2 N0 6 S 2 : 552.1093), 574.0875 (Calcd fo 
r C 23 H 28 ClF 2 N0 6 S 2 Na: 574.0912). 

MM®} 2 4 4: N- [4- [ (4-?UU7^-)l) XJlfc-Jl] -4- (2, 



»J2 4 3T|#?)nfcN- [4- [ (4-^DD7x-;U) -4 
- (2, 5 -zS-7)V*U7 x.~)V) - N - 

)Vt))W^=i>m. t -7?-)V (136 mg, 0.246 mmol) *V>>7UU**?> (4 ml) \Z 

®mi>. ^htmj yji^umm. ami) &mztz 0 Etfam&&mrcmwm& 

^JU-^-^y^Onm^L. mmt&M (99.5 mg, 0.220 mmol, 89*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.27 (3H, d, J = 6. 8 Hz), 1.35-1.44 (1H, m) , 
1.95-2.05 (1H, m), 2.82-2.88 (1H, m), 2.95 (3H, s), 3.10-3.19 (1H, m). 
3.22-3.30 (1H, m), 4.21-4.28 (1H, br m), 4.49 (1H, t, J = 6.6 Hz), 6.81 
(1H, td, J =9.0, 4.4 Hz), 6.93-7.00 (1H, m), 7.34 (2H, d, J = 8. 5 Hz), 
7.42-7.48 (1H, m), 7.52 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm-': 3251, 3076, 1581, 1495, 1473, 1317, 1244, 1140, 881, 837, 
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781, 750, 729, 710, 665, 617, 553, 521, 465. 
mp: 163 *C. 
MS m/z: 452 (MHH). 

Anal, calcd for C I8 H 20 C1F 2 N0 4 S 2 :C, 47.84; H, 4.46; CI, 7.84; F, 8.41; N, 3. 
10; S, 14.19. Found: C, 47.88; H, 4.45; CI, 7.91; F, 8.51; N. 3.16; S, 1 
4.23. 

2 4 5: N- [3- ( 4 - ^ □ □ 7 ol-JIXJI^-JI) -3- (2, 5- 



^»J2 0 7THen^3 - (4-^DD7HHH-JW - 3- (2, 5 
-y7MD7iZJ|/) - 1 -:/DAV-;i/ (120 mg, 0.307 mmol), N-*3=- 
)V7,)V-fc~)Vt!)\<n^>m t -y^;i/ (101 mg, 0.519 mmolK ^h'J7x 
-^X7^> (138 mg, 0.519 mmol) ^fh7tHD77> (3 ml) 
7c&> -m&\ZTTVz?ts)VTS>m.V'iV'7u\Z)V (102 1, 0.519 mmol) 

^□7h^77^-i:ML (^+l-> : P&X?^ = 4:1) iMteiiJ£t/£l& 
^Lfco %%nTzMmM*i?9uu*5ry (4 ml) K*£fl?U hU7Mogf|S 
(2 ml) £2JDA, giST6P#POT#L/ro P >T«^ tK, 

mt-SVo (90.2 mg, 0.213 mmol, 62*) £*Sfi§f Llffc, 
'H-NMR (400 MHz, CDC 1 3 ) 6: 2.29-2.39 (1H, m), 2.69-2.78 (1H, m), 2.93 
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(3H, s), 3.10-3.20 (1H, m), 3.35-3.44 (1H, m), 4.44-4.50 (1H, br m), 4.7 
4 (1H, dd, J = 9.0, 6.1 Hz), 6.84 (1H, td, J = 9.0, 4.6 Hz), 6.97-7.04 
(1H, m), 7.23 (1H, ddd, J = 8. 5, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8. 5 Hz), 
7.52 (2H, d, J = 8.5 Hz). 

IR (ATR) cm-': 3257, 3087, 2947, 1587, 1496, 1475, 1308, 1090, 1279, 1 14 
7, 1086, 1014, 962, 879, 827, 760, 737, 679, 621, 523, 463, 413. 
mp: 131-134 r. 
MS m/z: 424 (M*+H) . 

Anal, calcd for C I6 H I6 C1F 2 N0 4 S 2 :C, 45.34; H, 3.80; CI, 8.36; F, 8.96; N, 3. 
30; S, 15.13. Found: C, 45.22; H, 3.67; CI, 8.34; F, 8.98; N, 3.38; S, 1 
5. 16. 

##M4 0 : 4- (t-Wy7x-^>UM^y) - 2 -^r>- 1 -Or 



2 -7t->- 1 , )V (10.0 g, 113 mmol) mS^( S.y^-Jl (4.70 g, 

69.0 mmol) $y^DD^^>/N, N-y/^l/*M7S HUM (200 ml 
/ 200 ml) t --Jj-yVtr uu^7 x.^.JVi/^y (30.0 ml, 

115 mmol) ^iTlf:, J»TifcT&, Kmm*m&\ZTiUm®.W\stzo KfaWl 

fzftm&ffiE£.m$feLT, mwt^vo (15. 3 g, 46.9 mmoi, 42*) &u&mvt<fon 
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'H-NMR (400 MHz, CDCI 3 ) <5 : 1.06 (9H, s), 4.01 (0. 5H, br d, J = 6. 1 Hz), 
4.15 (1.5H, br d, J = 4.9 Hz), 4.18-4.26 (1.5H, m), 4.26 (0. 5H, dm, J = 
5.9 Hz), 5.60-5.75 (1H, m), 5.78 (3H, dm, J = 15.4 Hz), 7.34-7.52 (5H, 

m), 7.64-7.76 (4H, m). 

MS m/z : 327 (M*+H). 

2 4 6: (Z) -2- [5- (t-^;^7i>;k>'JW-» -1 
- [ (4-^DD7x-Jl/) XJVfr-Jl] - 3 -^>^-jl/] -1, j^vjZik 
^•□^>-fcf> (fittft2 4 6-A) Rtg (E) -2 - [5- (t-^v?7x 
^y'JM^y) -1- [ (4-^DP7i^) XjMv^nj -3-^>^- 

-1, 4-y7MD^>t'> (ltt#:2 4 6 - B) 




^»J5T#6n7 v c2 - [ (4-^PD7x"JW 7Jl/7js:=JM3MI/| -1, 4 
-v f ^;i/^-D^>if> (400 mg, 1.32 mmol) &IX4 - ( t -7^)lz/7 jl~)V 
v'JJ^y) -2-^-x>- 1 (660 mg, 2.02 mmol) £Hl/X> (6 

ml) Kf&filU '>Ty^^l/>hU-n-y^;P^X7}N^> (480 mg, 1.99 mm 

oi) sran*./^, T)i3>nm%T. mmtmmmvtc K^m^m^m. m 

>:m&^}\s = 80:1) KT5«|#®!U £f IBHttft: 2 4 6 - A ({£!») (14 
9 mg, 0.244 mmol, 18*) ^feMKitT, Hf2M14#: 2 4 6 - B (ft® 
14) (468 mg, 0.766 mmol, 58*) &m&ftiVtMM£ UT#fc. 
2 4 6 - A 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.04 (9H, s), 2.64-2.78 (1H, m), 2.95-3.08 

(1H, m), 4.09 (1H, ddm, J = 13.5, 5.6 Hz), 4.15 (1H, ddm, J = 13.5, 6.3 

Hz), 4.45 (IH, ddm, J = 11.0, 3.4 Hz), 5.12 (1H, dim, J = 11.0, 7.3 Hz), 
5.62 (1H, dtm, J = 11.0, 6.3 Hz), 6.80-6.88 (IH, m), 6.90-7.00 (1H, m), 
7.02-7.21 (IH, m), 7.30-7.60 (10H, m), 7.60-7.72 (4H, m). 

IR (ATR) cm" 1 : 2931, 2856, 1583, 1496, 1473, 1427, 1327, 1151, 1111, 108 

8, 823, 754, 702, 615, 505. 

MS m/z : 611 (MHH), 633 (M*+Na) . 

mftifo 2 4 6 - B 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.93 (9H, s) , 2.80-2.92 (IH, m) , 3.14-3.26 

(IH, m), 3.98-4.05 (2H, m), 4.01 (IH, dd, J = 1 1. 5, 3. 7 Hz), 5.43 (IH, d 

tin, J = 15.0, 7.3 Hz), 5.59 (IH, dtm, J = 15.0, 4.4 Hz), 6.75-6.88 (IH, 

m), 6.92-7.01 (IH, m), 7. 22-7.50 (9H, m), 7.50-7.65 (6H, m). 

IR (ATR) cm' 1 : 2931, 2856, 1583, 1496, 1427, 1321, 1149, 11 1 1, 1084, 101 

2, 822, 754, 700, 503. 

MS m/z : 611 (M + +H), 633 (M*+Na) . 

2 4 7 : (Z) -5- [ (4-^DD7x-Jl/) 7JU?ft-;l/l -5- (2, 
5-y7MQ7iZJl/) - 2 -^>t->- 1 

°ta cl 

(Z) -2- [5- (t-^y?!^-/^^-/) -1- [ (4-^D 

D7i^) 7,)V^-)V] - 3 -^>t-— M -l, 4 -i^yji^-n^oify 

(gt£#2 4 6-A) (145 mg, 0.237 mmol) i£T>7th*D77> (5 ml) iZ 
mMV, yyity- h^7 , ^;P7> ; E-^ACD7^ h^k HP77>^i (1.0 M, 0. 
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5 ml, 0.5 mnol) SiTim 3S»*CT2I^W««5Lfc. fcmmiZ* (0.2 ml) 
^^-(cttU A+f>:|»l?;i/ = 2:1 9f#fc#H£«l£ffl 

(51 mg, 0.137 mnol, 58%) §eM*tLT#fc. 
'H-NMR (400 MHz, CDC1 3 ) 5: 1.35 (1H, br s), 2.82-2.95 (1H, m), 3.22-3.3 
2 (1H, m), 4.08-4.18 (1H, m), 4.18-4.28 (1H, m), 4.56 (1H, ddm, J = 10.6, 

4.5 Hz), 5.29 (1H, dtm, J = 11.0, 7.5 Hz), 5.67 (1H, dtm, J = 11.0, 6.6 

Hz), 6.77-6.88 (1H, m), 6.92-7.02 (1H, m) , 7.22-7.32 (1H, m), 7.39 (2H, 

d, J = 8.7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 3560, 3016, 1585, 1495, 1475, 1427, 1396, 1308, 1277, 121 
8, 879, 827, 789, 752, 708, 679, 627, 467, 420. 
mp: 60-63t. 
' MS m/z : 390 (M + +NH<) . 
Anal. Calcd for C 17 H I5 C1F 2 0 3 S: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54.57; H, 4.08; CI, 9.41; F, 10.27; S, 8.74. 



mmm 248: (e) -5- [ (a-zuu? tjv^jv] -5- (2, 

5-y7Jl/tD7iZj|/) - 2 -^>^>- 1 -ytr-)V 
fOy-s<^oh 

°to a 

^560112 4 6THe.nfc (E) -2 - [5- (t-7*^y7i-Jl/y'JM+ 
i/) -l - [ (4-^od7i~jW tju^-;h - 3 -^>t--;u] -1, 4 

- S J-7)V*W<>-M> (S'I4^2 4 6-B) (465 mg, 0.761 mmol) S^H^t 
h'077> (10 ml) tc»»L, ^Wfc^h^^UT^^OAtf^h^kF 
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077>M (1.0 M, 1.5 ml, 1.5 mmol) &ffiTLfz'&. ^*gl;iTlWUf#L 
tz. S^(C7K (0.2 ml) *1mXTz&. $.l£mffiVT'&*>nfzm$Bmm$:7 ? y 

yay'jjjyj^D? b^^-tcttu ^*-y-> : mmx.?-)i> = 2:i mm 

{ClTft^U mtik&m (225 mg, 0.605 mmol, 80*) ^eM^iLT^c. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.21 (1H, br t, J = 5. 5 Hz), 2.80-2.92 (1H, 
m), 3.18-3.28 (1H, m), 3.96-4.06 (2H, m), 4.57 (1H, ddm, J = 11.2, 3. 9 H 
z), 5.44 (1H, dtm, J = 15.2, 7.3 Hz), 5.70 (1H, dtm, J = 15.2, 5.4 Hz), 
6.78-6.88 (1H, m), 6.95-7.03 (1H, m), 7.22-7.30 (1H, m), 7.39 (2H, d, J 
= 8.7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm" 1 : 3552, 3087, 1583, 1495, 1427, 1396, 1309, 1281, 1219, 1 18 
6, 1142, 1082, 1016, 984, 874, 831, 775, 756, 710, 619, 553, 534, 467. 
mp: 108-109T;. 
' MS m/z : 395 (M + +Na) . 
Anal. Calcd for C I7 H 15 C1F 2 0 3 S: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C, 54.59; H, 4.03; CI, 9.53; F, 10.17; S, 8.71. 

###J 4 1 : 2- [2- (t-^y'7i-JI/y'JWy) x^;^^3 X 



2, 2' -3-*VX.$ J— )V (10.0 g, 81.8 mmol) StPf 5 (4. 70 g, 

69.0 mmol) £;x^Dn^> (200 ml) ^SfCT t -~J=5-)Vt> a u 

y7x^y7> (15.0 ml, 57.7 mmol) ZfaTlsfz. fiTF^T^ R^m^ 
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yayWWo?h^77^-C#l, / \+1t> : ffiX^Jl/ = 3:1 Jgffl 
»«fcO»fc^®$«EE»ttfLT, SIH^^<fe (11.3 g, 31.3 mnol, 54*) 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.06 (9H, s), 2.19 (1H, br s), 2.62-2.72 (4H, 
a), 3.63 (2H, br t, J = 5.5 Hz), 3.80 (2H, t, J = 6. 8 Hz), 7.32-7.52 (6 
H, m), 7.66-7.75 (4H, m). 

IR (ATR) cm" 1 : 3400, 2929, 2856, 1427, 1 105, 822, 735, 700, 611, 503. 
MS m/z : 383 (M + +Na) . 

mM.m 2 4 9: 2- [3- [2- ( t - ^;|/y7xZjk>'JM^y) X^;U 

£*J - l- [ (4-^aD7x_jP) 7>;u^-;p] rfu\±M -l, 4-^:7 



^»J5Tf#e>ti^:2- [ (4-^dd7x-jW yUl/TftxjM^H -i, 4 
-y7MD^>t'> (900 mg, 2.97 mnol) RZ$2- [2- ( t - y^l/v*? 
x— ;i^>»j;M-*-» X^Ml/^] x^y-;i/ (1.64 g, 4.55 nmol) ^b^X 
> (20 ml) »C»fl?U ">7y^^U>hU-n-^;^^zKv> (1.26 g, 5. 
22 mmol) £fln*.£:l£, 7;^*>§iIT, WMlinSttaaEbfc, SJK*&*?fr», 
2- [2- (t-7*fJl/^7x-^yiJM^y) X^;P^] X^/-;U (50 
0 mg, 1.39 mmol) Wy7y^?l/>h'J-n-7*^MX^7> (400 mg, 1. 
66 mmol) £}JDA£&, 7;P=f>3*-H^T\ 14l#ra}jqJSftjBdfELfc. fcfom&Wcfti 

#u : iii^i/ = 10:1 mm&&Q&fcftw&m&m&isT. mz 
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(1.82 g, 2.82 mmol, 95X) £#m#fiift#&J?<t LT&fc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.02 (9H, s), 2.20-2.35 (2H, m), 2.50-2.74 
(4H, m), 3.65-3.80 (2H, m), 4.72-4.80 (1H, m), 6.77-6.85 (1H, m), 6.92-7. 
00 (1H, m), 7.15-7.23 (1H, m), 7.35-7.48 (8H, m), 7.52 (2H, d, J = 8. 8 H 
z), 7.64 (4H, d, J = 8. 1 Hz). 

IR (ATR) cm' 1 : 2931, 2858, 1583, 1496, 1323, 1 149, 1105, 1084, 754, 700, 
503. 

MS m/z : 667 (M'+Na). 

2 5 0: 2- [3- [ (4 -2 U U7x.~)V) XjMvTJlj - 3- (2, 

°to c , 

2- [3- [2- (t-^y7i^k/'JM^y) X^;U^^"] - 1 - 

[ (4-^dp7xz;w ;w 7u\?.M . -1, 4-> ? ^;^P^>-tf 

> (1.81 g, 2.80 mmol) ^fh7kH077> (30 ml) fci&BU TkiftTtCT 
7iy'fb5 L h^> r ^;U7> ; E— ^AcD^h^b KD75>*« (1.0 M, 8.0 ml, 8. 
0 mmol) SfiSTLfc^, MfcT2I^M«j*U/t. S^ttfc* (3 ml) JktfoXfz. 

«Ei«bTflSnfciffiii$7 7 >r>a ^ 'J D7 h ^7 7^ - 
K#U 'v*1f> : Mx^U = 2:1 »thgp«k 0»fc»®&«JE»ISL/T, S 

&®&&mrzo #e>nfca£@#£^*it>i::Ttfe#u «aB*b-&«& (977 mg, 

2.40 mmol, 86$) ^eM^tUTf^ 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.97 (1H, t, J = 6.1 Hz), 2.30-2.45 (2H, m), 
2.60-2.80 (4H, m), 3.60-3.78 (2H, m), 4.81 (1H, dd, J = 9. 6, 3.5 Hz), 6. 
80-6.90 (1H, m), 6.96-7.05 (1H, m), 7.20-7.30 (1H, m), 7.39 (2H, d, J = 
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8.8 Hz), 7.54 (2H, d, J = 8. 8 Hz). 

IR (ATR) cnf': 3564, 3072, 1583, 1496, 1275, 1 144, 1082, 835, 810. 762, 

627, 534, 480. 

mp: 108-1 10*0. 

MS m/z : 424 (M*+NH 4 ) . 

Anal. Calcd for C I7 H 17 C1F 2 0 3 S 2 : C, 50.18; H, 4.21; CI, 8.71; F, 9.34; S, 1 
5.76. Found: C, 49.94; H, 4.20; CI, 8.84; F, 9.41; S, 15.70. 

MMM 2 5 1: 4- [ (4-^DD7x-JP) 7.)lfr-;U~\ -4- (2, 
°tCL a 

2- [3- [ (4-^DD7iZJ|/) )V\ -3- (2, 5 - v 37 Jl-o*- D 

7 yn^JV^Tf] 3L?y—)l, (800 mg, 2.00 mmol) £HI/X> (50 m 

1) IzmmV* ->7/^f l/>h'J-n-7'f;i/*7N^7> (1.50 g, 6.22 mmo 

i) ziMTLTcik. 7juj>^m%T. immuummmvfzo Kmm^n^. m 
jzmm Lxf#b ntz&myo £ ? ^ >y v ^ ^ u # ^> ^ n ^ b ^ ? ^ - k:# u 

s\*D-> :mmx.^)l = 15:1 i§mg&ck D*#fc#®£MEEit*£l<T, 

#fCo ^6nfeafe@#:£^*1t>KT&#U ^IB^^ (504 mg, 1.28 mmo 

1, 64S) &&&m*tLT&tz 0 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.46 (2H, br t, J = 13.4 Hz), 2.57-2.78 (4H, 
m), 3.09 (2H, br s), 6.85-6.95 (1H, m), 7.02-7.15 (2H, m), 7.37 (2H, d, 
J = 8. 7 Hz) , 7.40 (2H, d, J = 8. 7 Hz) . 

IR (ATR) cm"': 2927, 1574, 1495, 1306, 1267, 1147, 1080, 877, 825, 750, 
710, 619, 561, 472. 
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mp: 1 88-1 90*0. 

MS m/z : 389 (M + +H). 

Anal. Calcd for C I7 H I5 C1F 2 0 2 S 2 0. 25H 2 0: C, 51.90; H, 3.97; CI, 9.01; F, 9.6 

6; S, 16.30. Found: C, 52.20; H, 3.91; CI, 9.20; F, 9.85; S, 16.36. 

MMM 2 5 2: 4- [ (4-^DD7i"il/) 7J|//ft-;i/l -4- (2, 5 

°to cl 

4- [ (4-^0071-^) -4- (2, 5 - y7MD7i^ 

^h^bHP^tf^> (200 mg, 0. 508 mmol) ^dd^^> (30 ml) 
MTCT3-^DD^If|! (106 mg, 0. 614 mmol) ^iJD 

77yay'j7)WD7h^77^-i:#b 1 's^P'tJ- > : Bfl&x^W = 1:1 

^•;PX— T-;PtCT«c#L, ^W2^#) (163 mg, 0.403 mmol, 79%) ZBtem* 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.30-3.55 (8H, m), 6.85-7.04 (1H, m), 7.05-7. 
20 (2H, m), 7.33 (0. 8H, d, J = 8. 3 Hz), 7.40 (0. 8H, d, J = 8. 3 Hz), 7.44 

(1.2H, d, J = 8.8 Hz), 7.47 (1.2H, d, J = 8. 8 Hz). 
IR (ATR) cm"': 3095, 1576, 1491, 1308, 1279, 1146, 1082, 879, 818, 800, 
752, 712, 621, 565, 474. 
mp: 173-18213. 
MS m/z : 405 (M + +H). 

Anal. Calcd for C I7 H 15 C1F 2 0 3 S 2 : C, 50.43; H, 3.73; CI, 8.76; F, 9.38; S, 1 
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5.85. Found: C, 50.60; H, 3.76; CI, 8.81; F, 9.48; S, 15.92. 
H«!l 2 5 3: 4- [ (4-^DD7i^) TJlfczzjl} -4- (2, 

HWJ2 5 lTf#£>nfc4- [ (4-^DD7x-JW 7JU*-;i/| -4- (2, 
5-y7MD7x"JW -7 1 h^fc h*D^e^> (100 mg, 0.254 mmol) £x 
^□□*^> (15 ml) fC^L7cl£, ^THT3-^oni§^S^ (110 m 
g, 0.637 mmol) ZMpLfz, ^ffi.\ZT5mffiMW&, SjMfC^X^l/X-^;^ 

Tt5fc#U aiBHfl:^ (89 mg, 0.211 mmol, 83*) SSM*i:LTflfc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.80-3.02 (4H, m), 3.02-3.24 (4H, m), 6.91-7. 
01 (1H, m), 7.06-7.13 (1H, m), 7.14-7.22 (1H, m), 7.39 (2H, d, J = 8. 7 H 
z), 7.44 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm' 1 : 1577, 1496, 1473, 1415, 131 1, 1201, 1 149, 1 122, 1080, 874, 
854, 822, 754, 708, 623, 567, 474. 
mp: 204-20613. 
MS m/z : 421 (M + +H). 

Anal. Calcd for C l7 H l5 CIF 2 0 4 S 2 : C, 48.51; H, 3.59; CI, 8.42; F, 9.03; S, 1 
5.24. Found: C, 48.61; H, 3.60; CI, 8.44; F, 9.05; S, 15.21. 
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[3- [ (4 -^aD7 TJI^ZM - 3- (2. 

°to a 

H»J2 5 0Tl#bn^2 - [3- [ (4-^DD7i-^) -3 
- (2, 5-y7MD7i-JW yntf;U^^] X^7-;i/ (65 mg, 0.16 mm 
ol) ^y^7DD^^> (5 ml) (C^b7c^> ^TKT 3 - ? P nffi^MMM 
(33 mg, 0.19 mmol) £jJ0*.7Co ^MKTHB^jf £N£, 

PP*^>: *?y-)l = 30:1 ^tB^J;Ot#7c^®^Mffi^bT, £fe0# 
£f#fco ft^nTc^feH^^vX^l/X-T-^tdT^b, ^ISfb^ (50 mg, 
0.12 mmol, 74*) $aM*iUTffc. 

"H-NMR (400 MHz, CDC 1 3 ) 6: 2.52-2.65 (2H, m), 2.80-3.02 (5H, m), 4.11-4. 
22 (2H, m), 4.68-4.78 (1H, m), 6.80-6.90 (1H, m), 6.97-7.04 (1H, m), 7.2 
1-7.30 (1H, m), 7.38-7.44 (2H, m), 7.50-7.58 (2H, m). 
IR (ATR) cm" 1 : 3421, 3259, 1585, 1496, 1319, 1 147, 1086, 1028, 989, 833, 
756, 555, 534, 480, 463. 
mp: 124-132^. 
MS m/z : 423 (MHH). 

Anal. Calcd for C 17 H I7 C1F 2 0 4 S 2 : C, 48.28; H, 4.05; CI, 8.42; F, 9.03; S, 1 
5.24. Found: C, 48.03; H, 4.01; CI, 8.33; F, 8.93; S, 15.06. 
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2 5 5: 2 - [3- [ (4-^DD7x^) 7,)\sfc=.)V\ -3- (2, 
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°to a 

HJ60»J2 5 0Tf#e>ftfc2- [3- [ (4-i?DD7i-JW 7Jl/7frr.;l/| -3 
- (2, 5-y7Mn7x'JW Zfv\f.)Vtt} X^/-;U (65 mg, 0.16 mm 
ol) £v^na*^> (5 ml) izmMLfz'&, SkftTttT 3 p Di&2c,E#& 
(66 mg, 0. 38 mmol) £JJD*_fco MKT14Pf P B m#M&, £Jfcig-&ra£i«JEJi*l& 

V>:Wtmx.?-)l =1:1 ^ttg&£D#7c#®£MffiMLT, 6&@#£#fco 
#^n7cefe@^Sr^X^X-^;KCT^L, ^fa^tl (53 mg, 0.12 mm 
ol, 76*) 5fiM*ilT#f:. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 2.19 (1H, t, J = 5. 1 Hz), 2.56-2.70 (1H, m), 
2.97-3.10 (1H, m), 3.12-3.28 (4H, m), 4.12 (2H, q, J = 5. 1 Hz), 4.77 (1 

H, dd, J = 9.4, 5.7 Hz), 6.82-6.92 (1H, m), 6.98-7.07 (1H, m), 7.20-7.30 
(1H, m), 7.41 (2H, d, J = 8. 7 Hz), 7.54 (2H, d, J = 8. 7 Hz). 

1R (ATR) cm' 1 : 3525, 3076, 1576, 1496, 1315, 1279, 1 146, 1128, 1082, 103 

4, 101 1, 997, 835, 758, 631, 559, 542, 523, 488, 467, 430. 

mp: 111—11 3*0. 

MS m/z : 439 (M + +H). 

Anal. Galcd for C I7 H I7 C1F 2 0 5 S 2 : C, 46.52; H, 3.90; CI, 8.08; F, 8.66; S, 1 
4.61. Found: C, 46.46; H, 3.82; CI, 8.15; F, 8.66; S, 14.55. 

4 2 : N- [2- ( t -7*^)1^7 ^-)l>>>) )V**i<<) JL^Jl] -N- 
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N, N-b*7> (2-tFo + ->XfJW tl)Vn^yW.t (9.00 g, 43.8 

mmol) JkW^?"/— )V (2.60 g, 38.2 mmol) £ n □ * ^ >/N, N-v 
^fMJVA75 KS^ffc (70ml /70ml) \zmffiL, tfiCTt-^J^D 
□ y7ii^y7> (8.1 ml, 31 mmol) $iTtf:, ifinF#l7&» Kfoffi.*^ 

^zximmmwLtco R^^mmw^vxn^nrzmm\zyx.^)VJL-^- 

774-\Zttl„ s\3rV> : mmz-?-^ = 2:1 ^ffiggJ: 9#fc#iIi£«jEii*g 

L/T, «l2<t-&«& (7.41 g, 16.7 mmol, 54*) lt#fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.05 (9H, s), 1.30-1.60 (9H, m), 3.30-3.52 

(4H, m), 3.68-3.90 (4H, m), 7.34-7.50 (6H, m), 7.60-7.72 (4H, m) . 

IR (ATR) cm' 1 : 2931, 2858, 1693, 1670, 1408, 1365, 1171, 1144, 1105, 105 

1, 933, 822, 737, 700, 613, 501. 

MS m/z : 444 (WW. 

nmm 256: n- [2- (t-^j^x-^u^y) x^;u] -n 

- [3- [ x.-)V) TJUfrn;!/] -3- (2, 5-y7MP7 



-> f 7;i/^-P^>-tf> (500 mg, 1.65 mmol) &tXN- [2- (t-^;Ui/7 
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x-Jk/'J^y) X3\>U] — N — + >gg t 

(950 mg, 2.14 mmol) £ MPX> (20 ml) CJg#U i/7 J 
hU-n-^M7^7> (600 mg, 2.49 mmol) *1X\7Ltz.'&. 7)V3>&m 

m,T, mmumwffiLtzo n- [2- (t-^7x; 

;i/v-u;M-*~» x^;p] -n- (2 - 1 Ho*->xf;w #;ua*s>B£ t 

(500 mg, 1.13 mmol) IkXSi^T J *?-U> b U - n -^^X^ > (3 
00 mg, 1.24 mmol) T^=f>»HSlT, 14Bm!JD^M^L7Co fcfo 

K#U s\*D-> :Wm^)V = 15:1 »ffl^«k 9^fc#iB£«jEaBl&U 
T» S35^#tt (1.14 g, 1.57 mmol, 95515) <£^H^6^#>f|i: bT#fc 0 
'H-NMR (400 MHz, CDC1 3 ) <5 : 0. 97 (9H, s), 1.20-1.50 (9H, m), 2.29 (1H, b 
r s), 2.62-2.78 (1H, m), 3.05-3. 50 (4H, m), 3.66 (2H, br s), 4.40-4.60 
(1H, m), 6.81 (1H, br s), 6.98 (1H, br s), 7.18-7.70 (15H, m). 
IR (ATR) cm"': 2931, 1689, 1585, 1496, 1473, 1323, 1149, 1086, 737, 700, 
613, 467, 426. 
MS m/z : 726 (M + +H). 

mt&M 2 5 7: N- [3- [ (4-^nD7xZJ[/) TJUfrXJU] -3- (2, 
5-y7MD7iZJ|/) -ZTUMM — N — (2-hh'D^yI^) :ftJl/A*$ 
t ~ 

N- [2- (t-7*W7xrjl/y'JM*y) X3=-;H -N- [3- [ (4 

-^DD7xr;W tju*-;u] - 3- (2, 5 -i?7MD7x-;W ^ntf 
;U] *;^U>S! t (1.13 g, 1.55 mmol) ^jh7tHD77> (20 
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(1.0 M, 5.0 ml, 5.0 mmol) &ffiTLfz'&. ^i^ZTimmmWLtzo K 
fcttK* (2 ml) £Jn*.fclfe, «JBE»»LT»e>nfe«*»ai*77y>'3.^'J 
*y;i/^D-7 h£f7 7>r— £#U > : RKl^U = 1:1 i8aifi&£9f§ 

^ISMiSl/T, SIE-ffc^ (651 mg, 1.32 mmol, 85*) 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.39 (9H, s), 2.28-2.42 (1H, m) , 2.70-2.80 
OH, m), 3.15-3.32 (3H, m), 3.40 (1H, br s), 3.68-3.80 (2H, m), 4.54 (1H, 
br s), 6.78-6.88 (1H, m), 6.95-7.03 (1H, m), 7.20-7.31 (1H, m), 7.39 (2 
H, d, J = 8.7 Hz), 7.52 (2H, d, J = 8. 7 Hz) . 

IR (ATR) cm' 1 : 3438, 2976, 2933, 1685, 1583, 1496, 1475, 1319, 1279, 114 
7, 1084, 1012, 827, 756, 710, 629, 555, 525, 467. 
MS m/z : 490 (M + +H), 512 (M + +Na). 

Anal. Calcd for C 22 H 26 C1F 2 N0 5 S 0.25H 2 O: C, 53.44; H, 5.40; CI, 7.17; F, 7. 
68; N, 2.83; S, 6.48. Found: C, 53.39; H, 5.45; CI, 7.21; F, 7.48; N, 2. 
95; S, 6.51. 



2 5 8: 2- [3- [ (4-^OD7x^) £2k£^2k3 ~ 3 - (2, 



•HCl 
N~"s OH 



O 

N- [3- [ (4-^DD7iZj|/) -3 - (2, 5-y*7MP 

7i-;w yotr;u] -N- (2-kh'o+yif;w #;ua*$>& t -zf^jv 

(300 mg, 0.607 mmol) £>^aQ>^> (5 ml) CjgfiSU *ftTl:th'J7 
;M-p»® (0.5 ml) Wit R*S««:Mk:T2ll*|HJlft^bfc«. SJfott 
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TftftU £f2fb£*& (249 mg, 0.579 mmol, 95*) SSfi»*t UTfffco 
'H-NMR (400 MHz, CD 3 0D) 6: 2.42-2.58 (1H, m), 2.77-2.90 (1H, m), 2.96 
(1H, td, J = 11.8, 4.8 Hz), 3.06-3.15 (2H, m), 3.22 (1H, td, J = 11.8, 5. 
1 Hz), 3.75 (2H, dd, J =5.7, 4.5 Hz), 4.89 (1H, dd, J = 9. 6, 5.3 Hz), 6. 
98 (1H, td, J = 9.3 4.4 Hz), 7.10-7.20 (1H, m), 7.26-7.34 (1H, m), 7.54 
(2H, d, J = 8.8 Hz), 7.61 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm-': 3535, 2956, 2902, 2677, 1576, 1496, 1306, 1232, 1192, 114 

6, 1084, 1016, 822, 754, 710, 633, 548, 521, 472, 442. 

mp: 216-220'C. 

MS m/z : 390 (MHH). 

Anal. Calcd for C I7 H lg ClF 2 N0 3 S HC1 0. 25H 2 0: C, 47.40; H, 4.56; CI, 16.46; 
F, 8.82; N, 3.25; S, 7.44. Found: C, 47.52; H, 4.47; CI, 16.47; F, 9.06; 
N, 3.36; S, 7.58. 

mfcm 2 5 9: 4- [ (4-^PP7i^) XJM^Jj/J -4- (2, 5-i? 

HlW2 5 7-e^WcN- [3- [ (4-^DD7iZJW 7>)W*—)V} -3 
- (2, 5-^7M07i-;W yPh!;i/3 -N- (2-hh'D + yX^W 
fi)W*$>m t -Zf^Jl (200 mg, 0.404 mmol) £ h;UX> (10 ml) IC^U 
y7y^^l/>hU-n-7*^X*7> (200 mg, 0.829 mmol) ^liWXtcik. 

T)v^>nmmrv. mmi)mmm.\^r^ R^m^m^k. : st j *=f-v>w 
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-n-^;P*^^7> (200 mg, 0.829 mmol) *lM7Ltz&. 7 )Vzi>f^^%y y 

-T^I/klT^U ^f2ft£$9 (140 mg, 0.297 mmol, 74X) ^Sfe^iLT 
f#7c. 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.43 (9H, s), 2.27 (2H, br t, J = 14.2 Hz), 
2.67 (4H, br s), 4.18 (2H, br s), 6.82-6.92 (1H, m), 7.03-7.16 (2H, m), 
7.36 (2H, d, J = 8. 7 Hz), 7.40 (2H, d, J = 8. 7 Hz). 

IR (ATR) cof': 2979, 1682, 1583, 1410, 1315, 1244, 1188, 1144, 1088, 831, 
754, 623, 563, 534, 474. 
mp: 101-106*0. 
MS m/z : 472 (M + +H). 

Anal. Calcd for C 22 H 24 C1F 2 N0 4 S: C, 55.99; H, 5.13; CI, 7.51; F, 8.05; N, 2. 
97; S, 6.79. Found: C, 55.89; H, 5.19; CI, 7.35; F, 7.97; N, 3.02; S, 6. 
80. 

$£MM 2 6 0: 4- [ (4 - ^ □ D 7 TJUfrx;!/] -4- (2, 5 -y 

°to cl 

4- [ (4-^PD7x-^) 7>)\,ft-)V\ -4- (2, 5-/7^D7x^ 
)V) - 1 -\d^Vi?>X)U#>m t -y^JU (3. 17 g, 6.72 mmol) *i?>7UU 
(100 ml) ykftsTlZThOyJ^nmrn. (10.0 ml) ZWiTV 
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»iifci«j£*Mx*/-;i/»«E (30mi) &m?Ltz'&, m&yo&ujzmmLm 
^mw^mtzo '&btiTzm&&zS3L3 L )\<jL'-7-MzTmtL. mut^m (2.74 

g, 6.71 mmol, quant.) ZSteBifct VT^fc* 

'H-NMR (400 MHz, CD 3 0D) <5 : 2.57 (2H, tm, J = 14. 1 Hz), 2.85 (2H, tm, J 
= 12.6 Hz), 2.98 (2H, br s), 3.54 (2H, dm, J = 13. 7 Hz), 7.02-7.12 (1H, 
m), 7.22-7.31 (2H, m), 7.43 (2H, d, J = 8. 8 Hz), 7.55 (2H, d, J = 8. 8 H 
z). 

IR (ATR) cm"': 3338, 2943, 2713, 1579, 1495, 1469, 1311, 1196, 1 144, 108 
2, 1012, 893, 818, 750, 623, 567. 
mp: 239-24610 (decomp.). 
MS m/z : 372 (M*+H). 

Anal. Calcd for C 17 H 16 C1F 2 N0 2 S HC1 0.75H 2 0: C, 48.41; H, 4.42; CI, 16.81; 
F, 9.01; N, 3.32; S, 7.60. Found: C, 48.60; H, 4.31; CI, 16.33; F, 9.16; 
N, 3.46; S, 7.80. 

mmm 2 6 1 : 4- [ (4-^aD7x-^) 7jl/frn;i/l -4- (2, 5->? 

°to a 

4- [ (4 -?nn7x.— Jl) tju*-;i/| -4- (2, 5 - i?7)\>-*u 
)\,) \d^)iy>mm. (100 mg, 0.245 mmol) . MJx^;i/7 5> (0.070 ml, 
0.50 mmol) JkX$ 37* ^MTJl^ft KzKi&?£ (0.060 ml, 0.739 mmol) 
□ D*^> (5 ml) \ZlX\7Ltz'&. mUlZXhVT-k h*>>7m<k*<ymi- b V V 
A (220 mg, 1.04 mmol) SrfinAfe. &i&\ZX\4mmmftLfc'&. KfomiZlM 
fe7m.it j- h U£ A7K^?fiE (6.0 ml) ^Sn^., ^tCT30^r^^L7c. JEJfciS 
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£#Nc^x^i/x-5\>p£jD*.£m, i mfeAmt-r b u ^A^mmzxm^v. 
mmm&mfcmMj-bvvAizT&mvrzo zm&m&mmbTmzn 

> : = 30:1 i^tMcfc 0&fc#iB LT, SSBft^fTc. 

^6nfeH#S^<y^DhT;UX— r;U»CTi5t^U, «8S^^«» (70 ng, 0.18 
mmol, 74%) SrSfif&Jfct UT»fc. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.90 (2H, tm, J = 12.5 Hz), 2.17 (3H. s), 2. 
42 (2H, tm, J = 11.8 Hz), 2.50-2.90 (2H, m), 2.89 (2H, dt, J = 12.0, 2.9 
Hz), 6.82-6.92 (1H, m), 7.03-7.16 (2H, m), 7.38 (2H, d, J = 9. 0 Hz), 7. 
42 (2H, d, J = 9.0 Hz). 

IR (ATR) cm" 1 : 3084, 3006, 2943, 2850, 2796, 1577, 1496, 1462, 1313, 128 
1, 1184, 1147, 1086, 814 752, 712, 631, 571, 534, 474, 440. 
mp: 1 72-175*0. 
' MS m/z : 386 (M + +H) . 
Anal. Calcd for C lg H l8 ClF 2 N0 2 S: C, 56.03; H, 4.70; CI, 9.19; F, 9.85; N, 3. 
63; S, 8.31. Found: C, 55.92; H, 4.72; CI, 9.10; F, 9.91; N, 3.67; S, 8. 
39. 

nmm 262: i-^>^jv- a- c (4-^dd7x^) tji^jvi -4 

- (2, 5-y7MD7x-^) bf^U> ? > 

°to a 

^Mj#!l2 6 OT^tlTc 4 - [ (4-^DP7i-JW T.)V-fc—)l] -4- (2, 
5-v7;^D7i-;W tr^>J^>ttffl64tt (100 mg, 0.245 mmol) , h'Jxf 
;U7S> (0.070 ml, 0.50 mmol) Rtf ^>X7)l/f t K (0.050 ml, 0.428 mm 
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ol) §^DD^> (5 ml) \ZtiUz.fz'&* &folZTh l J7-\zh*rz/7km<kftO 
mi-hVOA (110 mg, 0.500 mmol) £io*fc. Mffi.lZT\im m8t&Ltz'ik* K 
JtMzlMfe7km{£j'bVVI*fcmWL (3.0 ml) £iJQ*., &ffi.\ZT20ftmmWL 

tco fcfom^mzi;3L^)V3L—^)i&mxti'ik, 1 m^Kmti- b u o^mtet 
\zT&c&L* mmm&m*m.wt?-bi)o&izx&Mvit. *>mk, zmzmizm 

^DO**>:**/-;U = 50:l »m«fcB^fc#H£«I£»*gUT, AtG^ 

&® (87 mg, 0. 19 mmol, 77S) &&&Mtf.®M£ LTf#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.93 (2H, br t, J = 12.5 Hz), 2.46 (2H, br t, 
J = 11.6 Hz), 2.65 (2H, br s), 2.93 (2H, dm, J = 12.5 Hz), 3.36 (2H, s), 
6.81-6.94 (1H, m), 7.00-7.15 (2H, m), 7.20-7.34 (5H, m), 7.37 (4H, s). 

IR (ATR) cm-': 2812, 2769, 1583, 1495, 1313, 1259, 1188, 1 144, 1088, 810, 
752, 698, 629, 571, 542, 469. 
' MS m/z : 462 (M + +H). 

Anal. Calcd for C 24 H 22 C1F 2 N0 2 S: C, 62.40; H, 4.80; CI, 7.67; F, 8.23; N, 3. 

03; S, 6.94. Found: C, 62.50; H, 4.98; CI, 7.50; F, 8.05; N, 3.04; S, 6. 

90. 

2 6 3: 1 - [4- [ (4-^nP7xZ^) XJU^-Jl] -4- (2, 
5-y7MD7x^) fcf^USV] -1-X^7> 

°to cl 

^«J2 6 0T#6tl7t4- [ (4-^PD7x^) XJ^'M -4- (2, 
5-y7^tD7x-jW tT^U'^vaiK* (90 mg, 0.22 mmol) StfMJX 
5 1 ^7^> (0.092 ml, 0.66 mmol) *VZ>UU*$y (4 ml) IzmffiL, 
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iZXmtTttJl' (0.024 ml, 0.34 mmol) ZUUtlTzo &WZTimffi9t&LtZ 

fcjfcmz&famw* (o.5 mi) ztuTLfzo KfoM&w&ffimmiffiLTnzti 

>: = 30:1 »ffl«U:0»fc#M£«EE»ttl,T, afiH#£?#fc. 

»&ftfcH#fc^*1*>k:Tifei*U «8B<b^« (48 mg. 0.12 mmol, 53%) £ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.08 (3H, s), 2.20-2.42 (2H, m), 2.49 (1H, b 
r t, J = 13.0 Hz), 2.60-2.75 (1H, m), 2.75-2.90 (1H, m), 3.01 (1H, br t, 
J = 13.2 Hz), 3.92 (1H, dm, J = 13.4 Hz), 4.70 (1H, dm, J = 13.9 Hz), 6. 
85-6.94 (1H, m), 7.50-7.60 (2H, m), 7.36 (2H, d, J = 8. 8 Hz), 7.40 (2H, 
d, J = 8.8 Hz). 

IR (ATR) cm" 1 : 3084, 1653, 1496, 1427, 1309, 1279, 1244, 1144, 1088, 993, 
754, 627, 563, 474. 
mp: 159-160*0. 
MS m/z : 414 (M + +H). 

Anal. Calcd for C I9 H I8 C1F 2 N0 3 S: C, 55.14; H, 4.38; CI, 8.57; F, 9.18; N, 3. 
38; S, 7.75. Found: C, 55.07; H, 4.49; CI, 8.69; F, 9.30; N, 3.41; S, 7. 
77. 

mmm 2 6 4: [4- [ (4 -9 any 7Jkfr--;H -4- (2, 5- 

^7MQ7x-Jl/) fcf^UvV] (4-bfU^;U) p<^/> 

°to a 

mmm2 6 3 £mm<Dj5mz£Q, mmm2 6 o-vmznrz4- c u-^dd 

Wfc-)V\ -4- (2, 5-y7MD7iZJW kWJ>?>ifig& 
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& (80 mg, 0.20 mmol) JkZ$-( V-n^y-fM P 'J KJfiSSJfe (60 mg, 0.34 m 
mol) SrfflU, HfSl't^ (84 mg, 0.18 mmol, 90*) LT*#fc. 
'H-NMR (400 MHz, CDC 1 3 ) 5: 2.24-2.55 (2H, m), 2.60-2.90 (3H, m), 2.90-3. 
10 (1H, m), 3.70-3.82 (1H, m), 4.74-4.90 (1H, m), 6.84-6.92 (1H, m). 7.0 
4-7.14 (2H, m), 7.18-7.25 (2H, m), 7.34 (2H, d, J = 8. 5 Hz), 7.39 (2H, d, 
J = 8. 5 Hz), 8.70 (2H, d, J = 5.9 Hz). 

IR (ATR) cm-': 3032, 1630, 1496, 1439, 131 1, 1279, 1 146, 1086, 1013, 810, 
752, 625, 561, 505. 
mp: 245-248*0. 
MS m/z : 477 (M + +H). 

FAB-MS: 477.0839 (Calcd for C 23 H 20 C1F 2 N 2 0 3 S: 477.0851). 

mmm 2 6 5: [4- [ 3L~)l) 7JMn-;U] -4- (2, 5- 



%mm2 6 3 tmm<Djjmz£io, mmm2 6 cra#e>n£4- [ u-^on 

7i-JW ^;U^-;H -4- (2, 5-y7MD7xZjW hf^'Jv 7 ^^ 
(90 mg, 0.22 mmol) R^afy^fJ^D'J (60 mg, 0.34 mmol) 

^fS{b^ (75 mg, 0.16 mmol, 71*) ^6M*<!:LWc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.20-4.90 (8H, m) , 6.85-6.95 (1H, m), 7.08-7. 
18 (2H, m), 7.32-7.43 (1H, m), 7.35 (2H, d, J = 8. 9 Hz), 7.40 (2H, d, J 
= 8.9 Hz), 7.73 (1H, dt, J = 7. 8, 2.0 Hz), 8.62 (1H, dd, J = 2. 0, 1.0 H 
z), 8. 68 (1H, dd, J = 4. 9, 2.0 Hz). 

IR (ATR) cm"': 1631, 1585, 1493, 1444, 1315, 1 144, 1088, 831, 756, 625, 
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557, 505, 474. 
mp: 1 1 9-1 24°C. 
MS m/z : 477 (M*+H). 

Anal. Calcd for C 23 H I9 C1F 2 N 2 0 3 S: C, 57.92; H, 4.02; CI, 7.43: F, 7.97; N, 
5.87; S, 6.72. Found: C, 57.69; H, 4.08; CI, 7.33; F, 7.97; N, 5.94; S, 
6. 78. 

2 6 6: [4- [ (4-^PD7x^) 7Jl/7Ts-;t/] -4- (2, 5- 

°to a 

7x-;i/) . - 4 - (2, 5-/7Md7i^) z^Vzsyfflk 

m. (80 mg, 0.20 mmol) lkTS\Zn U / <f;i^ P U HJ^^ (60 mg, 0.34 mmol) 

^IS^^J (77 mg, 0.16 mmol, 82*) LTf#fc 0 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.35-2.52 (2H, m), 2.60-2.90 (3H, m), 3.09 
(1H, br t, J = 13.1 Hz), 4.21 (1H, dm, J = 13.5 Hz), 4.83 (1H, dm, J = 1 
4.0 Hz), 6.82-6.95 (1H, m), 7.04-7.18 (2H, m), 7.30-7.45 (5H, m), 7.65 
(1H, dm, J = 7.8 Hz), 7.80 (1H, td, J = 7. 8, 1.7 Hz), 8.55 (1H, dm, J = 
4. 9 Hz) . 

IR (ATR) cm" 1 : 3084, 1635, 1496, 131 1, 1 146, 1086, 1007, 843, 804, 752, 
629, 555, 467. 

mp: m-isex;. 

MS m/z : 477 (M 4 +H). 

Anal. Calcd for C 23 H I9 C1F 2 N 2 0 3 S: C, 57.92; H, 4.02; CI, 7.43; F, 7.97; N, 
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5.87; S, 6.72. Found: C, 57.94; H, 4.08; CI, 7.48; F, 7.99; N, 5.92; S, 
6.81. 

mMM 2 6 7: 4- [ (4-^DD7x-Jl/) 7Jt/fr-;U] -4- (2, 5->? 

n»!j2 6 3 tmu<D^mz^o, mmw2 6 0T*mt>ntz4- [ u-^dd 

7iZJ|/) TJl^nJU] -4- (2, 5 -v7;^D7ain;U) fcf* >J v*>JfilS 
M (90 mg, 0.22 mmol) ~BO$2 uu )V (0.026 ml, 0.34 mmol) &m*<\ 
mtMt&Qj (62 mg, 0.14 mmol, 65*) SSfi»*i:l/T»fc. 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.29 (2H, tm, J = 12. 1 Hz), 2.55-2.85 (4H, 
m), 3.68 (3H, s), 4.22 (2H, br s), 6.82-6.92 (1H, m), 7.05-7.15 (2H, m), 
7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 1695, 1493, 1450, 1400, 1248, 1 188, 1 142, 1090, 901, 825, 
623, 565, 534, 474. 
mp: 123-126*0. 
MS m/z : 430 (M + +H). 

Anal. Calcd for C 19 H„C1F,N0 4 S: C, 53.09; H, 4.22; CI, 8.25; F, 8.84; N, 3. 
26; S, 7.46. Found: C. 52.89; H, 4.20; CI, 8.27; F, 8.90; N, 3.35; S, 7. 
58. 

2 6 8: N, N-y^^U- 4- [ (4-^DD7x^) TJUfr— )V] 

-4- (2, 5-^7MD7iz;i/) - i - bf^u i?>tpv-#tt a If 
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mmm2 6 3 tmm<Djjmz£Q, mmm2 6 0T*#snfc4- [ u-^dd 

7x"JW X;1/tJn-;U] -4- (2, 5-y7MD7i-J|/) kf^U^>&m 
^ (90 mg, 0.22 minol) RUN, N- i? *^)lts )lt7 u U H (0.031 m 
i, 0.34 mmol) &m^> mZit&Vo (81 mg, 0. 18 mmol, 8385) 
Tt#7c 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.40 (2H, br t, J = 12.1 Hz), 2.60-2.80 (4H, 
m), 2.81 (6H, s), 3.72 (2H, dm, J = 13.7 Hz), 6.82-6. 92 (1H, a), 7.04-7. 
14 (2H, m), 7.35 (2H, d, J = 9.0 Hz), 7.39 (2H, d, J = 9. 0 Hz). 
IR (ATR) cm"': 1651, 1576, 1496, 1469, 1365, 1308, 1 190, 1146, 1074, 103 
4, 914, 814, 758, 752, 617, 561, 474. 
mp: 143-146*0. 
MS m/z : 443 (M*+H). 

Anal. Calcd for C 20 H 2I C1F 2 N 2 0 3 S: C, 54.24; H, 4.78; CI, 8.00; F, 8.58; N, 
6.32; S, 7.24. Found: C, 53.96; H, 4.73; CI, 8.14; F, 8.64; N, 6.34; S, 
7.32. 

mtfcm 2 6 9: 4- [ (4-t7UU7x.-)V) 7.)V^M -4- (2, 5-5? 

°ta cl 

mm 2 6 3tmm<Djjmz£o, ^2 6 ot#wc4- [ u-^dd 

7x^iW -4- (2, 5 -/7MD7irjW e^Ui^>ttBS 
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m. (90 mg, 0.22 mmol) JkZ$mt*$ >7.)l*~)l (0.026 ml, 0.34 mmol) £ 
fflli, mZit-BiVo (72 mg, 0.16 mmol, 73X) &&&m^t LTt#7c. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.48 (2H, br t, J = 12.1 Hz), 2.60-2.90 (4H, 
m), 2.72 (3H, s), 3.88 (2H, dm, J = 12.9 Hz), 6.88-6.96 (1H, m), 7.04-7. 
14 (2H, m), 7.37 (2H, d, J = 8. 9 Hz), 7.42 (2H, d, J = 8. 9 Hz). 
IR (ATR) cnr 1 : 1579, 1495, 1308, 1257, 1 138, 966, 814, 752, 623, 565, 51 
3. 

mp: 176-178t:. 

MS m/z : 450 (M*+H). 

Anal. Calcd for C, g H l8 ClF 2 N0 3 S: C, 48.05; H, 4.03; CI, 7.88; F, 8.45; N, 3. 
11; S, 14.25. Found: C, 48.02; H, 4.00; CI, 7.91; F, 8.52; N, 3.22; S, 1 
4.28. 

' 2 7 0: N, N-> ? ^^;P-4- [ (4-^DD7i^) 7J|/fr-;t/] 

-4- (2, 5-y7^D7x^) - 1 - faf ^ U i?>X)l<yfr >7 $ H 




°to cl 

H«J2 6 3tmm(Djjmz£K), H«J2 6 OTl#£*l/c4- [ (4-^DD 
7x-JW -4- (2, 5-y7MD7i3) tf^'J^>^ 

t& (90 mg, 0.22 mmol) RtfN, N-y^fM^r^MnU H (0.036 
ml, 0.34 mmol) £ffll^> ^fB^-^ (84 mg, 0.18 mmol, 80%) &B&mM£ 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.45 (2H, br t, J = 12.5 Hz), 2.68-2.90 (4H, 
m), 2.79 (6H, s), 3.73 (2H, dm, J = 13.4 Hz), 6.80-6.92 (1H, m), 7.05-7. 
14 (2H, m), 7.34 (2H, d, J = 8. 8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
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IR (ATR) cm" 1 : 1576, 1493, 1469, 1315, 1 144, 984, 904, 808, 742, 621, 55 

3, 519, 472. 

mp: 125-129*0. 

MS m/z : 479 (M 4 +H). 

Anal. Calcd for C 19 H 2I C1F 2 N 2 0 4 S 2 : C, 47.65; H, 4.42; CI, 7.40; F, 7.93; N, 
5.85; S, 13.39. Found: C, 47.62; H, 4.40; CI, 7.42; F, 8.03; N, 5.95; S, 
13.43. 

Mt&W 2 7 1: 1- [4- [ (4-^DD7x-^) 7,Jl^~M - 4- (2, 
5-y7J^D7x-^) bf^UvV] -2- (i? *^)V7 =j y) - 1 -Xff / 
> 

°to CJ 

mMM2 6 0-cn<btlTc4- [ (4-^DD7i-jW 7.)lfr-)V) -4- (2, 
5-/7MD7X-JW fcWJ>*>*fiK*fi (100 mg, 0.245 mmol), N, N — 
i?*^)VtfV>'> (40 mg, 0. 39 mmol) RtfN-jrt^M/^sfciJ > (0.142 ml, 
1.29 mmol) £>^nD*^> (5 ml) ^iSClT 1 -X^U- 3 - 

(3->?^^T5yyPtf^) ^^y^f^h'Iifi (80 mg, 0.42 mmol) £ 
»PA^6 ^M('T14I^F B m^Lrc^, S^tCtafaMWTK (0.5 ml) £#D*_7Co 

^7^— icttu ^dd/^>:^^/-^ = 30:1 ^ttj^=fc ontzftm&m 

U mtB<b^ (70 mg, 0.15 mmol, 62%) LT*#7c 0 

'H-NMR (400 MHz, CDCI 3 ) <5 : 2.15-2.40 (2H, m), 2.25 (6H, s), 2.50 (1H, b 

r t, J = 12.9 Hz), 2.60-2.85 (2H, m), 2.93 (1H, br t, J = 12.0 Hz), 3.03 
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(1H, d, J = 13.2 Hz). 3.13 (1H, d, J = 13.2 Hz), 4.32 (1H, br d, J = 14. 
4 Hz), 4.67 (1H, br d, J = 13.7 Hz), 6.83-6.93 (1H, m), 7.02-7.16 (2H, 
m), 7.36 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
IR (ATR) cm' 1 : 2829, 2773, 1635, 1460, 1313, 1 142, 1090, 827, 806, 754, 
625, 561, 523, 474. 
mp: 88-92*C. 
MS m/z : 457 (M*+H) . 

Anal. Calcd for C 2I H 23 C1F 2 N 2 0 3 S: C, 55.20; H, 5.07; CI, 7.76; F, 8.32; N, 
6.13; S, 7.02. Found: C, 55.15; H, 5.18; CI, 7.76; F, 8.40; N, 6.13; S, 
7. 13. 

mmm 212-. n-x^;u-4- [ (4-^pd7x-^) x^kfeik] -4 - 




»J2 6 0T#e>nfc4- [ (4-^DD7i-JW 7JU*-;i/) -4- (2, 
5 -y7M07x- )V) fcWJ$?>aMKft (80 mg, 0.20 mmol) SO^hUxf 
^7 5> (0.092 ml, 0.66 mmol) £v^Dn*^> (4 ml) ^iSlC 
T-<y->T>^X^U (0.027 ml, 0.34 mmol)£fln^fco ^{3T6B#Pe1Jf#L 

K^mzmmm^ (o. 5 mo znaiuz. M^^iEinttie. 
>: = 50:1 m&ffi£ v&rcftmzffi&mmisT . &&mw*ntz. 0 

nbtMttto&V'l V7°atf;UX-^;K3T^U> ^IB^-&% (74 mg, 0.17 
mmol, 8530 UTffc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.12 (3H, t, J = 7.2 Hz), 2.33 (2H, br t, J 
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= 11.8 Hz), 2.72 (4H, br t, J = 12.0 Hz), 3.18-3.30 (2H, m) . 3.99 (2H, d 
m, J = 13.4 Hz), 4.30-4.40 (1H, m), 6.84-6.95 OH, m), 7.05-7.15 (2H, m), 
7.37 (2H, d, J = 8.8 Hz), 7.40 (2H, d, J = 8. 8 Hz). 
IR (ATR) cr 1 : 3286, 1622, 1496, 1309, 1265, 1 144, 1090, 889, 825, 752, 
629, 567, 542, 474. 
mp: 172-174 , C. 
MS m/z : 443 (M + +H). 

Anal. Calcd for C 20 H 2I C1F 2 N 2 0 3 S: C, 54.24; H, 4. 78; CI, 8.00; F, 8.58; N, 
6.32; S, 7.24. Found: C, 54.18; H, 4.76; CI, 8.15; F, 8.70; N, 6.41; S, 
7.39. 

mmm 273: 2- [7- (t-^y7x^->uji/^y) -1- [ (4 



^»J5Tf#e>nfe2 - [ (4 -9 an? XJl-^ZLJl^^-A] -1, 4 
-v J 7;i/^D^>-tf> (470 mg, 1.55 mmol) ( t - Zf^friS?^- )V 

isV)V**U) -l-^\^+ry-;U (740 mg, 2.08 mmol) £ h;i/X> (20 ml) 
izmtth* ->7y/f l^>hiJ-n-^M7*7> (500 mg, 2.07 mmol) 

*jD*.fc«, 7)uzf>mmm.T. imwummmvit. mm 

: WI&X^U = 10:1 »m«B«J: 0fc£#iB£«EEiil6bT, ^SEte^ (78 
6 mg, 1.23 mmol, 79*) ^^fefffitttllt UTUfc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.02 (9H, s), 1.10-1.40 (6H, m) , 1.42-1.55 
(2H, m), 2.00-2.14 (IH, m), 2.35-2.48 (1H, m), 3.60 (2H, t, J = 6. 5 Hz), 
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4.49 (1H, dd, J = 11.6, 2.6 Hz), 6.76-6.89 (1H, m) , 6.94-7.03 (1H, m), 
7.20-7.30 (1H, m), 7.34-7.50 (8H. m), 7.53 (2H, d, J = 8. 6 Hz), 7.64 (4H, 
dm, J = 8. 1 Hz). 

IR (ATR) cm" 1 : 2931, 2856, 1583, 1496, 1427, 1323, 1 149, 1105, 1084, 822, 
700, 627, 613, 503, 486, 467. 
MS m/z : 641 (M*+H). 

nmm 274: 7- [ (4-^dd7x^) xjik-m -7- (2, 5-^ 



2- 17- (t-7*^7i-;k>'JW'» -1- [ (4-^DP7H 
' )V) 7Jl^-;i/| *<7?-)V\ -1, A-Vy^u^yMy (786 mg, 1.23 mmo 
1) ^fh7tHD77> (20 ml) WCT7>yfbfh 7 7?-)V7 

> ; Er>7A0fh7th , D77>^ (1.0 M, 4.0 ml, 4.0mmol) ^fTl/fe 
^(3T14B#r B mi^b7t. S^(C7K (2 ml) $:SP^7c^, i^ElibTtl 

6nfc^^a£^7^^>-zLi>U7jy;u^D-7 h^^-^ttu ^\+-y-> : 

mm^)V = 2:1 ^ttgB£9#7c#iIi£M]£MLT, 6fe@#:£?#/co 
nfcefe@#£^*1^>tCTift#U ^ISfb^ (403 mg, 1.00 mmol, 81$) £ 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.10-1.75 (9H, m), 2.02-2.20 (1H, m), 2.38-2. 
52 (1H, m), 3.60 (2H, t, J = 6. 4Hz), 4.50 (1H, dd, J = 1 1 . 7, 3. 2 Hz), 6. 
78-6.90 (1H, m), 6.92-7.05 (1H, m), 7.20-7.35 (1H, m), 7.38 (2H, d, J = 
8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz). 

IR (ATR) cm" 1 : 3338, 2935, 2860, 1583, 1495, 1325, 1 149, 1082, 1012, 752, 
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631, 542, 467. 
mp: 77-79*0. 

MS m/z : 403 (M + +H), 420 (MHNH<). 

Anal. Calcd for C I9 H 2I C1F 2 0 3 S: C, 56.64; H, 5.25; CI, 8.80; F, 9.43; S, 7. 
96. Found: C, 56.16; H, 5.18; CI, 8.80; F, 9.36; S, 8.00. 

mmrn 275: 2- [1- [ (4-^dp7x^) xji^-m i/zu^^ 

°to cl 

7- [ (4-^OD7x"JW -7- (2, 5 -y7M07i- 

;p) - 1 -^7^7-;!/ (200 mg, 0.496 mmol) £h;i/X> (5 ml) £»#U 
y7/^fl/>hU-n-7*^X*7> (400 mg, 1.66 mmol) ^flD^Lfc^ 

Tjizsy^miarf. \mmiimwffiLfco ^m^n^m. teiiunen 

^ = 10:1 ^ffi^DftT^M^Mffi^fgLT, £fi@#£#*:o 
fe@#£^1*->lCTi$fc#U ^fBYb^ (111 mg, 0.288 mmol, 58*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.34-1.50 (4H, m), 1.50-1.68 (2H, m), 1.82-1. 
98 (2H, m), 2.36 (2H, tm, J = 12.5 Hz), 2.65-2.78 (2H, m), 6.84-6.94 (1H, 
m), 6.97-7.08 (2H, m), 7.34 (2H, d, J = 9.0 Hz), 7.37 (2H, d, J = 9. 0 H 
z). 

IR (ATR) cm" 1 : 2931, 2856, 1577, 1493, 1473, 1308, 1277, 1186, 1140, 108 
6, 1012, 881, 818, 748, 710, 615, 559, 467. 
mp: 101-103*0. 
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MS m/z : 402 (M 4 +NH 4 ). 

Anal. Calcd for C 19 H 19 C1F 2 0 2 S: C, 59.29; H, 4.98; CI, 9.21: F, 9.87; S, 8. 
33. Found; C, 59.21; H, 4.86; CI, 9.25; F, 9.96; S, 8.48. 

2 7 6: 2- [2- [2- [ (t-^y7x^y'JM^-» ^J- 
M 7x3] -1- [ (4-^DD7i-^) TJVfo^M X^;i/] -1, 4 



^«!)5Tl#<=>n7c2 - [ (4-^OD7i-JW TUMWM^MI/] -1, 4 
-y'7Mo^/1f> (600 mg, 1.98 mmol) [2- [ ( t -7^)1^7 n 

~)\,i/\))\,jr*i/) *j-m 7x-;i/] ^^y— ;u (1.00 g, 2.66 mmol) &b 

;i/X> (20 ml) y77 *^l/> h U -n *X*^> (640 m 

g, 2.65 mmol) 7;^>fiIT, H^raUD^jSSiELfc. 

2- [ (t-7"^ky7iZJk>UM^y) 7x-Jl/] 
(400 mg, 1.06 mmol) JkZti'T S b U -n -:7*^;Ptf*7fr7> 

(400 mg, 1.66 mmol) &Jn*fcgt 7^3*>#i^T, 14»f|HMraa&»«f j£ 

*s«**»«, «ffi»*ii[LT#e.nfc»a«!i«r7 7 v^lv-u D?h^ 

^-f-fcttU 's*1f> : WBfex^W = 15:1 i#ttigBcfc 
IT, SSS^'S-* (1.13 g, 1.71 mmol, 86*) ^^fHfei^IiLWc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.09 (9H, s), 3. 30 (1H, dd, J = 14.7, 11.2 H 
z), 3.80 (1H, dd, J = 14.7, 3.4 Hz), 4.65 (1H, d, J = 12.9 Hz), 4.70-4.8 
5 (2H, m), 6.64-6.74 (1H, m), 6.82 (1H, d, J = 6. 8 Hz), 6.85-6.94 (1H, 
m), 7.03 (1H, td, J = 7.5, 1.4 Hz), 7.15 (1H, td, J = 7.5, 1.2 Hz), 7.2 
0-7.55 (12H, m), 7.65-7.76 (4H, m). 




ci 



375 



WO 03/055850 



PCT/JP02/13792 



IR (ATR) cm" 1 : 2931, 2856, 1583, 1496, 1473, 1427, 1319, 1 149, 1 111, 108 

2, 822, 740, 700, 634, 501. 

MS m/z : 661 (M + +H), 683 (M 4 +Na) . 

mm®] 2 7 7: [2- [2- [ (4 -^DD?^-^) XJU7is~Jl] -2- (2, 



2- [2- [2- [ (t-7*^y7iz;k/'JWy) 7xZJH 

-1- [ (4-7qo7i-j1/) if^] -1, 4->^7;i/^-p^ 

>-tf> (1.10 g, 1.66 mmol) ^fh7tHn77> (20 ml) CiSfl?U Skl^T 
izxyy^T-by^JlTy^-OA^h^^^uy^ymm (l.OM, 5.0 m 
'I, 5.0 mmol) ^TUm ^KTUP^Jf #L7c:. ^JMKtR (3 ml) £ 

: ^x^;i, = 1:1 ®ftffl£omzftm&mf£mffii, 

Hfeffc-^ (595 mg, 1.41 mmol, 85*) £G£5|M<h L~a#fco 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.92 (1H, dd, J = 6.1, 4.9 Hz), 3.35 (1H, dd, 
J = 14.1, 10.0 Hz), 4.00 (1H, dd, J = 14.1, 3.4 Hz), 4.66 (1H, dd, J = 
12.3, 4.9 Hz), 4.81 (1H, dd, J = 12.3, 6.1 Hz), 5.10 (1H, dm, J = 10.0 H 
z), 6.66-6.75 (1H, m), 6.82 (1H, d, J = 7. 5 Hz), 6.89-6.98 (1H, m) , 7.06 
(1H, td, J = 7. 5, 1.5 Hz), 7.17 (IH, Id, J = 7. 5, 1.2 Hz), 7.29 (1H, dd, 
J = 7.5, 1.2 Hz), 7.38 (2H, d, J = 8. 7 Hz), 7.50 (1H, br s), 7.58 (2H, 
d, J = 8. 7 Hz). 

IR (ATR) cm' 1 : 3506, 1576, 1493, 1313, 1279, 1213, 1 144, 1080, 1014, 829, 
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750, 708, 634, 536, 471. 
mp: 107-108*0. 
MS m/z : 422 (M + ). 

Anal. Calcd for C 2 ,H I7 C1F 2 0 3 S : C, 59.65; H, 4.05; CI, 8.38; F, 8.99; S, 7. 
58. Found: C, 59.46; H, 3.97; CI, 8.41; F, 9.05; S, 7.67. 

2 7 8: 2- [ (4 7Jl/fr-;U] -2- (2, 5->? 

°to cl 

2- [2- [ (4-^dd7i-jW -2- (2, 5 -v:7;i/;t-o 

7x"JW X^;W 7x-JH (80 mg, 0.19 mmol) £ h;i/X> (5 

ml) K:*g^U v7//f l/> h U -n-7*f ;i/^7*7> (140 mg, 0.580 mm 

on zm^tzWi, 7)\s3>mmm.T> mmiummmLtz. Kj^m^m^, m 

^\*1t> : @fi&X3MU = 5:1 jH?£ijHrB<fc Df#fc#®£rMJEE$l$&LT> 

#5>n^:S-feH#:S:>?< vyPtf;l/X-T-;H3T^b, ^IB^^I (32 
mg, 0.079 mmol, 4290 LT?#fc 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 3.72 (2H, dm, J = 17.6 Hz), 4.18 (2H, dd, J 
= 17.6, 2.9 Hz), 6.95-7.04 (1H, m), 7.04-7.12 (4H, m), 7.12-7.21 (1H, m), 
7.21-7.30 (1H, m), 7.23 (2H, d, J = 8. 7 Hz), 7.45 (2H, d, J = 8. 7 Hz). 
IR (ATR) cm" 1 : 1572, 1495, 1306, 1 138, 1078, 821, 754, 656, 598, 571, 52 
5, 478, 451. 
mp: 209-21CC (dec). 
MS m/z : 422 (M + +NH 4 ). 
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2 7 9: 2 - [1- [ (4-^DD7xl^) TJV^JV] -2-*^)V 

°ta cl 

H«!)3 8izxn^nrz2- [5- (t -:7>;i^? x x;u->u;m-*:>) -i 

- [ (4-^DD7i-JW TJUtJn-JI/] - 2 -*3Ml^>^;K| -1, 4->? 
7;U^P^>-tf> im'&WU^m) (1.40 g, 2.23 mmol) $f h7th'D77> 

(30 mi) izmmis. fcftTizxyylkT'hyy'T-jiyy^-yAo^bytF 
ny^ymm (1.0 M, 5.0 ml, 5.0 mmol) £fiTFL<7ct£. ^\zx\mmmw 
Ltzo fcfomZTk (3 ml) *bUx.tz®L, M/EMLxTt#^tl7ciiHS^M^7^^ 
ya-yvxyjupn-? h??? << —\zftv, ^v-y : ft^x^ji/ = 2:1 igtfj 

' ^ctD#7c^iS€:MJE»LT, 5- [ (4 - 9 an? 7JU*x;i/| - 

5- (2, s--yy)V^ruy^-)V) - l -^>^y— (Sttte 

(879 mg, quant. ) £&Sfi?fttK#j3f t UTf#fc» 
#<=>n£5- [ (4-^no7x-;0 7>;i/^-;u] - 5- (2, 5->?7;i/^- 
d7x-jw -4-^^;u- i -^y^y-jv (m^m^m £b;px> do 

ml) izmmV, y77^l/>h'J-n-7*^^^7> (1.00 g, 4.14 mm 
ol) *Jmx.fz'&, 7J^*>HiIT, 14Btr B m^51^L7c 0 ^Jf&^^^, M 
EEmUfe UTll <~> tlfzmmW) ^y^yy^yVti^fJUyn^h^f^y^-^L, 
^tf-> : M^x^;i/ = 20:1 ^ttl^J: OtlM^MffililT, 

*#£:n£afe@#£^=Ht>KT&#U «i5<t^«5 (423 mg, I.Ummo 
I, 51*) ^aM^ibWc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 0.85 (1H, d, J = 6.8 Hz), 1.50-1.80 (I.67H, 
m), 1.72 (2H, d, J = 7. 1 Hz), 1.84-2.50 (3H, m), 2.62-3.05 (2H, m), 3.3 
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0-3.45 (0. 33H, m), 6.72-6.92 (1.33H, m), 6.92-7.06 (1H, m), 7.12-7.22 (0. 
67H, m), 7.27-7.40 (4H, m). 

IR (ATR) cm' 1 : 1579, 1493, 1300, 1263, 1190, 1 136, 1092, 1080, 1012, 839, 
823, 756, 746, 712, 638, 600, 579, 546, 517, 472. 
mp: 105-109*0. 
MS m/z : 393 (M + +Na). 

Anal. Calcd for C I8 H I7 C1F 2 0 2 S: C, 58.30; H, 4.57; CI, 9.71; F, 10.15; S, 8. 
79. Found: C, 58.27; H, 4.57; CI, 9.71; F, 10.15; S, 8.79. 

###J 4 3 : (2-^D ; E^fJK>y;Wy) - t -^y7x-;i/->7 
> 



[2- [ (t-^y7i-;i/yiJJl/t+y) 7x-JW 

(3.00 g, 7.97 mmol) RZSm^it^m (3.40 g, 10.3 mmol) *VZ>uu*$y 

(50 ml) lzmmV1t&* MTt:Th'J7xzMX7-<> (2.70 g, 10.3 mm 

oi) o>z?>7uu*9>mm. (5 mi) £MTbfco iii:ti4i^r B mm 
s\*v> : mwtx-^ji = 30:1 on/i^B^ffiiii/T, mmt&w 

(3.12 g, 7.10 mmol, 89*) £4sfe$j^Sf t LTt#fc 0 
'H-NMR (400 MHz, CDC 1 3 ) 6: 1.05 (9H, s), 4.51 (2H, s), 4.88 (2H, s), 7. 
20-7.51 (10H, m), 7.68 (4H, dd, J = 7. 6, 1.2 Hz). 
IR (ATR) cm H : 2929, 2856, 1427, 1105, 1068, 822, 739, 698, 607, 501. 

mmm 2 8 0 : t-7^)l f [2- [ [ (4 j:_;u) xjufr-;i/) * 
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Qk 



(2-^D^^5 1 ;^>^;U^'» -t-^y7i-;Vy7> (3. 10 g, 
7.05 mmol) *7°Urty — )V (20 ml) KjffiBU 4 - ? p n^>ii>x;P7 > 
^MJ^A (1.80 g, 9.06 mmol) £#D*_7c&, 90^(3X14^^^ VTz. K 

mm&m%'&, m&mmLxn^nrcmmmm.izmm^^un^ 7Mzxm& 

mZit^m (3.90 g, quant.) *&&mWt \^X%tZo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.03 (9H, s), 4.43 (2H, s), 4.47 (2H, s), 7. 
20-7.28 (1H, m), 7.28-7.37 (4H, m), 7.37-7.52 (9H, m), 7.60 (4H, dd, J = 
7.8, 1.5 Hz). 
MS m/z : 535 (M + +H) . 

m mm 2 8 l : t-7*^)l> [ [2- [1- [ (4-^7 nay x~;u) x;i/fr~ 
-5- (*^tji^-;i,) ^>^-;u3 ^>>>;t/i t±M jjyx^Jk>^ 



t-y^jv [ [2- c [ (4-^dd7i^) ^ji/i 

;U] :*=^>] y7x-J^7> (350 mg, 0.654 mmol) RLK###J 3 Tl#£>nfc 
4- (*3S>l/7JU*-;i/) (200 mg, 1.31 mmol) £MUX> 

(5 ml) tC^fi?U y7y/fU>hU-n-^M7*7> (350 mg, 1.45 
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mmol) &m?ifc'&. 7J^>iitT. U^WJp^jgfilf Lfc. £jfai££;5&?fH£, 
y/y^f l/>h'J-n-^;^7^7> (300 mg, 1.24 mmol) ^iraAfc^, 
7;Hf>ii^T. 14«?WilPj»a8fELfc- fcfoWi&MftW:. «£E»«LT^e>n 

= 3:2 »ffi&<fcD*fc#H£«jEiftlf8LT, mtZit&W (175 mg, 0.261 
mmol, 403!) *#j*»6i*tt4Mt£ LT#fc. 

'H-NMR (400 MHz, CDC1 3 ) (5: 1.05 (9H, s). 1.18-1.30 (1H, m), 1.30-1.44 
(1H, m). 1.70-1.84 (2H, m), 2.08-2.24 (1H, m), 2.35-2.48 (1H, m), 2.74- 
2.85 (2H, m), 2.80 (3H, s), 4.13 (1H, d, J = 12.7 Hz), 4.35 (1H, d. J = 
12. 7. Hz), 4.51 (1H, dd, J = 10.8, 4.4 Hz), 7.18-7.25 (3H, m), 7.25-7.45 
(8H, m), 7.45-7.53 (3H, m), 7.55-7.68 (4H, m). 

IR (ATR) cm"': 2929, 2856, 1583, 1473, 1321, 1147, 1105, 1088, 833, 775, 

741, 702, 623, 569, 503. 

MS m/z : 669 (M + +H), 691 (M + +Na). 

mifom 2 8 2: [2- [1- [ (4-^Dn7i-M ZJkit^M ~ 5 - 



t-zf^fr [ [2- [l- [ (4-70071-^) -5- (p*^ 

^>^)V] ^>v*;U] y7x-ik>7> (175 mg, 

0.261 mmol) $fh7th'077> (5 ml) IZfemV, MTI:t7 7^rl>7 
7^7> : Er^A©Th7th'D77« (l.OM, 0.6 ml, 0.6 mmol) £ 

ffiTLtz'ik, &m.\zx misHSH&Lrzo Rfamiz* (0.5 mi) &mz.rci'&. Mm 
tt«e l-t# £> *i&*Rgsi«E£ 7 5 y ->a. > u 7j y ;u ^ d v h y 9 7 -r - k# b . 
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Wuu*9> : ;-)V = 30:1 igfcbS&ck 0 '&fzftW$:mi£mm LT> «S3 
fc^t) (87 mg, 0.20 mmol, 61%) S^feMftltUT^fc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.20-1.60 (2H, m), 1.65-1. 95 (2H, m), 2.10- 
2.40 (3H, m), 2.70-3.00 (2H, m), 2.82 (3H, s) , 4.43 (2H, d, J = 4. 9 Hz), 
4.81 (1H, dd, J = 11.1, 4.0 Hz), 7.15-7.30 (1H, m), 7.30-7.50 (5H, m) , 
7.56 (2H, d, J = 8.6 Hz). 

IR (ATR) cm' 1 : 3506, 2931, 1579, 1475, 1394, 1277, 1 138, 1084, 1012, 964, 
829, 798, 756, 712, 629, 563, 519, 463. 
MS m/z : 448 (M + +NH<), 453 (M 4 +Na). 

nffiM 2 8 3: t-^^Jl [ [6- [2- [ ( t -^y7xi;k>'J^ 
vO 7xrjU] - 6- [ (4 - 2 no? x.-)l) XjMv^JjJ 



nffiM2 8 OT*#£>nfc t [ [2- [ [ (4-^PD7iZjW yUP* 
*3\H/] ^>>?;U] v^x^l/v^ > (l.OO g, 1. 87 mmol) R 

ZS5- (t-^Jl/y?!-^'/^^-/) - 1 -^>?J—)V (0.68 ml, 

2.8 mmol) £h;i/X> (7 ml) fd^U yTy/^l/X^'J-n-^m 
(650 mg, 2.69 mmol) £jbn*.fc^. !7JH3*>i?ffl^T> HWlMil^ 

Lfc. 5- (t-7*?Jk/7xz;k/iJM+y) - 1 

;i/ (0.34 ml, 1.4 mmol) S^y7;/fV> h U -n - 7*^X^7 

> (300 mg, 1.24 mmol) *1m\fz'&. T )13 >f?ffl^T, 10BfK]bn^Mj5St Ufc. 
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^^-(CttU s\*V> : mmx-7-)\> = 15:1 ^/HSBJ: 
IHSLT, mtZit&Wl (932 mg, 1.27 mmol, 68%) ^j^^fe^^Ki: Lttlt. 
'H-NMR (400 MHz, CDC1 3 ) (5: 0.00 (6H, s), 0.80-1.60 (6H, m), 0.86 (9H, 
s), 1.04 (9H, s), 2.04-2.20 (1H, m) , 2.28-2.40 (1H, m) , 3.48 (2H, 1, J = 
6.3 Hz), 4.10 (1H, d, J = 12.9 Hz), 4.35-4.48 (2H, m) , 7.16-7.23 (2H, m), 
7.23-7.55 (12H, m), 7.55-7.70 (4H, m). 

IR (ATR) cm" 1 : 2929, 2856, 1583, 1473, 1321, 1147, 1 103, 1088, 1014, 831, 
775, 741, 700, 623, 567, 503. 
MS m/z : 735 (M + +H), 757 (M + +Na). 

MMM 2 8 4: 6 - [2- ( t - Wy7x-^y'J^y) /fj^iZ 
)V] - 6- [ x.~)V) XJls-fc-fr] - 1 y—)l 



[ [6- [2- [ (t-yfJky7irjk>U^t+y) 7 
x-;i/] - 6- [ (4-^OD7i-JW X)l*=L)l~\ 

^■>7> (830 mg, 1.13 mmol) (30 ml) IzmffiV. p-h;Ux 

>X)l7is>m—7kfQW (25 mg, 0.13 mmol) *1mX.tz.'\k, ^j&fCT2P#P B U&#l, 
7Co S«tChUl^7^> (0.080 ml, 0.57 mmol) &KuXtz'ik. MIZMM 

np*?> : *?;-)\, = 10 o : i m&&& 'omt^m^m.^mmi^x , m&t 

%m (580 mg, 0.934 mmol, 83%) M£ LTf#£: 0 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.04 (9H, s), 1.10-1.50 (7H, m), 2.08-2.20 

(IH, m), 2.30-2.42 (1H, m) , 3.45-3.56 (2H, m) , 4.11 (1H, d, J = 12.7 Hz), 
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4.40 (IH, d. J = 12.7 Hz), 4.44 (1H, dd, J = 11.0, 4.2 Hz), 7.15-7.22 

(2H, n). 7.22-7.36 (5H, m) , 7.36-7.51 (7H, m), 7.58 (2H, dd, J = 8.1, 
1. 5 Hz), 7. 63 (2H, dd, J = 8. 1, 1. 5 Hz). 
MS m/z : 621 (M 4 +H), 638 (M + +Na) . 

2 8 5: 6- [ (4-^7 UU7 -6 - (2-bFP 



6- [2- ( t -^>?7iz;k>ij;i/t + *» aiZLJV] -6- 

[ (4-^dd7i-;w - 1 - — ;u (200 mg, 0.322 

mmol) 5f^7kHD77> (5 ml) iCig^U tK&TICT? y ftrr V "y-JJ-iV 



tzj&. ^uizxmmmwvrzo fcj&m\z* (0.2 mo &mxit&* m&mmv 

u**?y : = 30:1 »ffi««fcD»fc#H£«JE»ttLT, «S33fc^*5 

(86 mg, 0.23 mmol, 70*) $16i^iItl,Tllfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.10-1.60 (7H, m), 2.08-2.30 (2H, m), 2.37 
(IH, br.s), 3.45-3.60 (2H, m), 4.44-4.60 (2H, m), 4.78 (IH, dd, J = 11.0, 
4.2 Hz), 7.28-7.50 (4H, m), 7.43 (2H, d, J = 8. 8 Hz), 7.60 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm"': 3367, 2935, 2862, 1579, 1475, 1392, 1308, 1277, 1142, 

1082, 1012, 756, 631, 565, 461. 

MS m/z : 735 (M + +H), 757 (M + +Na). 

FAB-MS: 383.1098 (Calcd for C I9 H 24 C10 4 S: 383.1084). 
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7> ; &r7A(^fh7kHn77>ii (1.0 M, 0.7 ml, 0.7 mmol) £iKTL 
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HJ60!I 2 8 6: [2- [1- [ ( 4 - g □ □ 7 x ~;|/) XjM^JUj ->^P^\^ 
^MM2 8 4-Ct#e>nfe6 - [2- ( t -y^7i-Jl/ytJ;Wy) 

j^x-ju - 6- c (4-^od7i-jh - i -^-tf-y — ;u 

(447 mg, 0.719 mmol) £h;UX> (5 ml) £8Ffi¥L, y7y^U>h'J-n 
-^5F;i/ifcX/fc^> (350 mg, 0.1.45 mmol) £fln 7;Wrf>HH^T, 

ay'J^WnT b^^y^—\zHL. ^\^> : »B6x^;i/ = 15:1 JSttJSR. 
cfcOf^I^MEMbT, fcfefflrtfttoH (190 mg) 

^6nfc«SfiM*»*f h7t KD77> (5 ml) fcjgflpu SkftTfCT?-/ 
lfcfh77'^7> ; B-'7A©fh7t h'D77>M (1.0 M, 0.6 ml, 0.6 

mmol) ^mrvrzWi, muizx2mmmwvft a jr^m* a.omi) ^jp^fc 
l rt# e. tittmmmnt 5777yayu*WD?h^77>f- 
k#u "\*it> pggx^ = 4:i mmm&Q&itftwzmmmmisT* & 
&mw*ntco ^^nfcefea^^^xiTMi, «is^-&«5 (40 mg, 

0.11 mmol, 15*) ^6M*i:LW: 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.15-1.45 (3H, m), 1.45-1.80 (2H, m) , 1.80- 

1.98 (1H, m), 2.00-2.25 (2H, m), 2.40-2.60 (1H, m), 3.05-3.25 (2H, m), 

4.70-4.90 (1H, m). 5.03-5.20 (1H, m), 6.85 (1H, dm, J = 7.6 Hz), 7.09 

(1H, tin, J = 7. 7 Hz), 7.24-7.40 (5H. m), 7.62 (1H, dd, J = 7. 7, 1.6 Hz). 

IR (ATR) cm" 1 : 3575, 2925, 1574, 1471, 1448, 1389, 1296, 1275, 1136, 

1082, 1011, 989, 835, 785, 706, 615, 577, 467. 
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1^:148-150^ (dec). 
MS m/z : 382 (M + + NH 4 ). 

Anal. Calcd for C, 9 H ZI C10 3 S: C, 62.54; H, 5.80; CI, 9.72; S, 8.79. Found: 
C, 62.54; H, 5.73: CI, 9.70; S, 8.93. 



%W\ 2 8 7: 4- [ [ (4 -^nD7x-;i/) 7s)V^~)V\ (2, 5-i?yJU 

°to a 

^»J5T^^tife 2 - [ (4-^dd7iijp) x;p*c-;p^^-;p] -1, 4 
-> 5 7;U^"D^s>i?> (200 mg, 0. 661 mmol) StKx h ^ t H a - 4 H- tf^ > 
(0.13 ml, 1.36 mmol) £ b)lJL> (10 ml) tdig^U y7/^ 
h U - n -^^;1/*7.7Jn^> (330 mg, 1.37 mmol) £Jja*_7tf£> 7 

^;U^7,*^> (200 mg, 0.829 mmol) £;DD;Lfcm, T;H3*>f?BmT. 14P# 

vti'tf)i^uTh^^y^-\znv. ^*d-> : wmz-j-jv = 4:i *§ms&j; o 

#U ^f2^#) (157 mg, 0.406 mmol, 61*) &&&mmt VTl%fz. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 1.28-1.48 (2H, m) , 1.71 (1H, ddd, J = 25.3, 
11.7, 4.3 Hz), 2.37 (1H, br d, J = 12.7 Hz), 2. 70-2.88 (1H, m), 3.40 (1H, 
td, J = 11.7, 2.5 Hz), 3.50 (1H, td, J = 12.0, 2.2 Hz), 3.91 (1H, dm, J 
= 11.2 Hz), 4.02 (1H, dm, J = 11.7 Hz), 4.46 (1H, d, J = 8. 8 Hz), 6.68- 
6.80 (1H, m), 6.88-6.98 (1H, m), 7.31 (2H, d, J = 8.5 Hz), 7.36-7.45 (1H, 
m), 7.49 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm" 1 : 2952, 2833, 1576, 1495, 1308, 1275, 1236, 1144, 1082, 879, 

829, 788, 752, 733, 710, 615, 602, 559, 519, 465, 447. 

mp: 150-1 52*0. 

MS m/z : 387 (M + +H). 

Anal. Calcd for C I8 H I7 C1F 2 0 3 S : C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.64; H, 4.27; CI, 9.41; F, 9.89; S, 8.28. 

4 4 : f h7b KD^br^>-4-^--^ 



rh7k Ko^ttf7>-4-t> (5.00 g, 43.0 mmol) )\> (100 

ml) izmmv, KftT\ZT7kmit*'ymj- N U OA (1.6 g, 42.3 mmol) £JDA 

7jc (50mi) 1 MMmm &m^Tm& &mm& tvtz^ yifju- 
TjwcTiaiLfc. mmmz, imizi&&. mmwyk, mfu^TKomizmw 
mmm&M7km.M^#*i''yA\zT%L&isfzo ^m^m^mmx^x 

m^it^m (4.40 g, 37.2 mmol, 87X) ITf fc. 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.47 (1H, br s), 1.64-1.80 (2H, m), 2.10- 
2.24 (2H, m), 2.55-2.70 (2H, m), 2.73-2.88 (2H, m), 3.60-3.75 (1H, m). 
MS m/z : 119 (M + +H) . 

Umm 2 8 8: 4 - [ [ (4-^DD7iZJ|/) TJUfr-;!/] (2, S-i?7)l 

°ta CI 
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njfifljs-ef&^ftfc 2 - c (4-^dd7i-ji/) x;u^-;u^^;u] -1, 4 

- v7;i^D^>ir > (500 mg, 1.65 mmol) Rtfr h y b K utt >- 4 
(400 mg, 3.38 mmol) £h;UX> (20 ml) fc/g^U •>7y/5 1 l/> 
H U-n-> r 5 1 ;i/*7.7lN^> (800 mg, 3.31 mmol) ^ijPA^ctt. 7Jl<3>mffl 
MT> 14S#r»^M^Lfc. JK^^^^, ->7;^5 : U>h'J-n-7'^ 
*7.*^ > (400 mg, 1.66 mmol) £*D*.£:I£, 7;W>Ii^T, UP^^nl* 

^D7h^77^-t:#L, ^\^1f> : = 15:1 0 %tz.tt 

tf;|/X— fMMflT^L, ^IB^^l (404 mg, 1.00 mmol, 61*) 
LT*#7to 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.47 (1H, ddd, J = 23.4, 10.0, 3.3 Hz), 1.68 
(1H, ddd, J = 25.0, 11.4, 3.3 Hz), 2.13 (1H, dm, J = 11.4 Hz), 2.50-2.78 
(5H, m), 2.82 (1H, td, J = 12.8, 2.6 Hz), 4.47 (1H, d, J = 7. 3 Hz), 
6.72-6.82 (1H, m), 6.90-7.00 (1H, m), 7.31 (2H, d, J = 8. 8 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 8 Hz) . 

IR (ATR) cm-': 2939, 2887, 1576, 1493, 1425, 1317, 1281, 1240, 1142, 

1084, 1012, 866, 831, 781, 750, 731, 710, 631, 615, 548, 467. 

mp: 150-152t:. 

MS m/z : 403 (M*+H) . 

Anal. Calcd for C I8 H 17 C1F 2 0 2 S 2 : C, 53.66; H, 4.25; CI, 8.80; F, 9.43; S, 
15.92. Found: C, 53.52; H, 4.21; CI, 9.00; F, 9.54; S, 15.88. 

mmm 2 8 9: 4- c c (4-? dd7i^) tui^-^] (2, 5->>7)i, 

A) [ [ (4-^dd7x^) *2kfr^2k] (2, 5 -^yj^yj-uy 
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A) MMfrtWB m&foB) ) 

°to cl °to a 

4- [ [ (4-^DD7x-JW (2, 5-y7KD7x-;W 

"rh?\i KP^^tf^> (360 mg, 0.893 mmol) Jy^DD/^> (15 
ml) MTCT3 -?unm$:M.Wm. (320 mg, 1.85 mmol) £ 

flp^-fco ^{3Ti4P#p B iJt^, sM^^iiLTt#e,nfcMi^77 
mgUcfc d#7c^® ^MEiiit, m&mfa&mzo #btifce«$y7n 

(187 mg, 0.430 mmol, 48*) £ B&Bmt bTt#fc» >^DD*^>: 

= 50:1 ®ttiM<k<omrzftm&mj£mffii,T. mm^MB 
a) Rzsmzit&WB (m&&B) <Dm-$vo&&&m&£isTmrz 0 n intern 

= 80:1) HT7>@S*filL^, l|f>tlfeefi@^^fnfnyI?Jl'X-fJH: 
T&#U ^I2ft^B (^14#:A) (Mtt) (78 mg, 0.19 mmol, 21*) £fi 
M*<hLT, *itB<fc&^B (gtt#B) (i%^-t4) (69 mg, 0. 17 mmol, 19*) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.85-2.00 (1H, m), 2.18-2.35 (2H, m), 2.68- 

2.91 (2H, m), 2.98-3.10 (2H, m), 3.10-3.28 (2H, m) , 4.54 (1H, br d, J = 

7.1 Hz), 6.74-6.90 (1H, m), 6.94-7.06 (1H, m), 7.33 (2H, d, J = 8. 7 Hz), 
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7.35-7.55 (1H, m), 7.49 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm H : 1576, 1493, 1290, 1146, 1120, 1080, 874, 829, 752, 735, 

710, 631, 623, 592, 552, 530, 498, 471, 424. 

mp: 245-248*0. 

MS m/z : 435 (M*+H). 

Anal. Calcd for C 18 H I7 C1F 2 0 4 S 2 : C, 49.71; H, 3.94; CI, 8.15; F, 8.74; S, 
14.75. Found: C, 49.38; H, 3.87; CI, 8.50; F, 8.86; S, 14.62. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.76 (1H, br d, J = 13.4 Hz), 2.18 (1H, ddm, 
J = 25.4, 12.5 Hz), 2.32-2.70 (4H, m) , 2.74-2.90 (1H, m) , 2.98 (1H, dm, 
J = 14.0 Hz), 3.09 (1H, dm, J = 14.4 Hz), 4.53 (1H, d, J = 7.3 Hz), 
6.72-6.86 (1H, n), 6.90-7.02 (1H, m), 7.32 (2H, d, J = 8. 5 Hz), 7.40- 
7.60 (1H, m), 7.49 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 1585, 1495, 1315, 1300, 1242, 1220, 1 147, 1086, 1049, 997, 

874, 831, 752, 733, 625, 596, 553, 525, 482. 

mp: 255-256*0. 

MS m/z : 419 (M'+H). 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.51; H, 4.04; CI, 8.69; F, 9.15; S, 15.20. 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.42 (1H, ddm, J = 22.3, 11.7 Hz), 1.92 (1H, 

ddm, J = 11.7, 11.0 Hz), 2.14-2.27 (1H, m) , 2.66 (IH, td, J = 12.2, 2.7 

Hz), 2.70-2.90 (3H, m), 3.10-3.24 (1H, m), 3.32-3.44 (1H, m), 4.49 (1H, 

d, J = 8. 1 Hz), 6.72-6.85 (1H, m), 6.90-7.02 (1H, m), 7.32 (2H, d, J = 
8.5 Hz), 7.34-7.50 (1H, m), 7.48 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 2912, 1574, 1496, 1298, 1246, 1144, 1080, 1001, 800, 752, 
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735, 714, 619, 561, 552, 517, 469. 

mp: 184-187t:. 

MS m/z : 419 (M + +H). 

Anal. Calcd for C I8 H 17 C1F 2 0 3 S 2 : C, 51.61; H, 4.09; CI, 8.46; F, 9.07; S, 
15.31. Found: C, 51.82; H, 4.23; CI, 8.42; F, 9.12; S, 15.07. 

2 9 0: 4- [ [ (4 -^□□7x-jl/) TJPfr-^] (2, 5-jS7)U 

°to cl 

lffi«5Tl6tlf;2- [ (4-^OD7iZJW XJlfr-Jl^^JV] - 1 ; 4 
-v77l/^D^>if > (1.25 g, 4. 13 mmol) &l£4 — k h'D + y- 1 — tf^ >J 
^>*M>it-W (1.70 g, 8.44 mmol) £h;i/X> (50 ml) izmMV, 
y7y^f l/>h'J-n-7*fM7*7> (2.00 g, 8.29 mmol) *1m7Ltz'&. 

T)i3>nm%T, imwuammmvjt. k^w.^wl^, Miixf^ 
= i:i ^m^cfco#7c^®^MiE^LT, m&mfc&mrz. t#e>n7cs 

feBft^vI^H-T^CTgfetL, ^IBfb^tl (1.68 g, 3.46 mmol, 84*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.10-1.25 (1H, m), 1.40-1.70 (2H, m) , 1.44 

(9H, s), 2.30-2.50 (1H, m) , 2.60-2.95 (3H, m), 4.00-4.25 (2H, m) , 4.45 

(1H, d, J = 7. 8 Hz), 6.69-6.80 (1H, m), 6.88-6.98 (1H, m), 7.31 (2H, d, 

J = 8.6 Hz), 7.35-7.50 (1H, m), 7.49 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm" 1 : 2979, 2935, 1682, 1583, 1493, 1421, 1319, 1281, 1240, 

1165, 1122, 1078, 881, 835, 793, 752, 634, 534, 472. 
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mp: 1 93-196^. 

MS m/z : 486 (M + +H) , 508 (M + +Na) . 

Anal. Calcd for C 23 H 26 C1F 2 N0 4 S: C, 56.84; H, 5.39; CI, 7.30; F, 7.82; N, 

2.88; S, 6.60. Found: C, 56.41; H, 5.43; CI, 7.77; F, 7.61; N, 2.99; S, 
6.58. 

2 9 1: 4- [ [ (4-^DD7x-jl/) (2, 5-jS7)l 

4- [ [ (4-^OP7x-;i.) 7Jl/*-;i/] (2, 5->'7MD7i^) 

*T)V] -l-\Z^W>t})V$>m\.-7?-)V (1.56 g, 3.21 mmol) 

□ □^> (50 ml) fcit^U JK^TCT h U 7;U^-Dg^g? (5.0 ml) £?i$T 

^a^^^no^5'> do ml) R^i*g^±g^x^y-;i/^ do ml) £fln 

U m&itGV!) (1.36 g, 3.12 mmol, 9790 £6M#3fci: LTf#7c 0 

'H-NMR (400 MHz, CD 3 0D) <5 : 1.38-1.52 (1H, m), 1.70-1.92 (2H, m), 2.73 

(1H, br d, J = 14.2 Hz), 2.86-3.00 (1H, m), 3.05 (1H, Id, J = 12.9, 3.1 

Hz), 3.13 (1H, td, J = 13.1, 3.1 Hz), 3.30-3.40 (1H, m), 3.48 (1H, dm, J 

= 13.0 Hz), 4.72 (1H, d, J = 8. 6 Hz), 6.82-6.98 (1H, m), 7.04-7.12 (1H, 

m), 7.40-7.55 (1H, m), 7.44 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 

Hz). 

IR (ATR) cm" 1 : 2950, 2719, 1583, 1491, 1317, 1146, 1084, 831, 752, 617, 
596, 552, 470. 
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mp: 184-190*;. 

MS m/z : 386 (M 4 +H). 

Anal. Calcd for C 18 H 18 C1F 2 N0 2 S HC1 0.75H 2 0: C, 49.61; H, 4.74; CI, 16.27; 
F, 8.72; N, 3.21; S, 7.36. Found: C, 49.57; H, 4.75; CI, 15.79; F, 9.16; 
N, 3.34; S, 7.25. 

m MM 2 9 2: 2 - [1- [ ( 4 - 9 D □ y x ~)V) -2-^=^)1 
^y±M -1, 4 -^y)l^U^>if> (gte#2 9 2 -AX.Z$m&i£2 9 2 
-B) 

pXX^J 

°to a 

^WJ5Tf#^n^c2- f (4-^DD7x~;i/) TJl^-JU;*? 1 ;!/) -1, 4 
-~Jy ;i/^"D^s>-tf> (200 mg, 0.661 mmol) S^2-^>^7— ;P (0.144 ml, 
1.33 mmol) £b;i/X> (3 ml) £i§fl?U v7/ l/> MJ - n - ^fjl/* 
X*^> (0.320 ml) £;fjQA£:&, 7;P^>H1IT. 14Btr B m^M»it L-^Co £ 
^^r^^, MffiitSfcLTfi t>ntz$km®*y =7 v is > U *)>f)V>7 n-? b 7 
z>y <<- ("\*-tf-> : mWtX.^)l = 50:1) (CT#j|f£*itiS! U 1!Kfltt#:2 9 2 
-A (67 mg, 0.18 mmol, 27S) $Sfi|»*ttT, lUsBS'tttt 2 9 2 

-B (iSl^te) (45 mg, 0.12 mmol, 19*) *&&mWt LTf#fco 
Stt#2 9 2 -A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 0.91 (3H, t, J = 7. 1 Hz), 1.08 (3H, d, J = 

6.9 Hz), 1.20-1.52 (3H, m), 1.52-1.68 (1H, m), 2.72-2.90 (1H, m), 4.51 

(1H, d, J = 5.9 Hz), 6.73-6.85 (1H, m), 6.88-6.99 (1H, m) , 7.32 (2H, d, 

J = 8.6 Hz), 7.46-7.60 (1H, m), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2970, 2866, 1583, 1496, 1475, 1394, 1303, 1277, 1234, 
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1 176, 1 140, 1078, 1014, 883, 831, 790, 752, 727, 708, 621, 598, 561, 534, 
472. 

mp: 85-87*C. 

MS m/z : 373 (M + +H), 395 (M*+Na) . 

Anal. Calcd for C 18 H 19 C1F 2 0 2 S: C, 57.89; H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.96; H, 5.14; CI, 9.44; F, 10.19; S, 8.75. 
mVkfc 2 9 2 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.81 (3H, t, J = 7. 2 Hz), 1.00-1.12 (1H, m), 

1.15-1.45 (3H, m), 1.34 (3H, d, J = 6.6 Hz), 2.60-2.72 (1H, m), 4.43 (1H, 

d, J = 8.8 Hz), 6.67-6.78 (1H, m), 6.88-6. 95 (1H, in), 7.29 (2H, d, J = 

8.6 Hz), 7.36-7.45 (1H, n), 7.48 (2H, d, J = 8.6 Hz). 

IR (ATR) cm-': 2976, 2933, 1585, 1495, 1394, 1323, 1238, 1 178, 1149, 

1086, 1014, 868, 829, 783, 754, 729, 710, 625, 559, 528, 472. 

mp: 47-50t:. 

MS m/z : 373 (MM-H), 395 (M + +Na). 

Anal. Calcd for C 18 H 19 C1F 2 0 2 S: C, 57.89; H, 5.14; CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57.97; H, 5.11; CI, 9.45; F, 10.21; S, 8.69. 

MMM 2 9 3: 2 - [1- [(4-^DD7i^) TJUfrrjP] - 2 

^>5F;i/] -i, 4-zS7)u?tn^>-¥> (Hte#:2 9 3 - Ax.zsmvk&m& 

#>) 

°ta a 

*«!l5T:1#£>nfc2 - [ (4-^7DD7ilW ZJUfr- -1, 4 

->^7;U^-p^>-fef> (200 mg, 0.661 mmol) X.ZS3 -^-tfV -)V (0.150 ml, 
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1.35 nmol) £ h;i/X> (3 ml) yjy^f l/>h'J-n-^J^ 

Ts-fc^y (0.320 ml) SrjDAfc^, T;Urf>Hffl^T, UPf HJjn&SjffiLfc. E 

77^- C\*1f> : Sil^ = 200:1) CT»I»«U, MIEHteft: 2 9 3 
-A (feffife) (37 mg, 0.096 mmol, 15X) ^6M*<I:LT, £f2£tt#*g-& 
* (44 mg, 0.11 mmol, 17*) UTf#fc. 
Mttte 2 9 3 - A 

■H-NMR (400 MHz, CDC1 3 ) <5 : 0.84 (3H. t, J = 7. 5 Hz), 0.95 (3H, t, J = 
7. 3 Hz), 1.00-1.16 (1H, m), 1.30-1.50 (2H, m), 1.55-1.90 (3H, m), 2.50- 
2.63 (1H, m), 4.59 (1H, d, J = 7. 6 Hz), 6.69-6.80 (1H, m), 6.88-6.95 (1H, 
m), 7. 31 (2H, d, J = 8.4 Hz), 7.40-7.50 (1H. m), 7.50 (2H, d, J = 8. 4 
Hz). 

IR (ATR) cm"': 2966, 1583, 1496, 1475, 1306, 1277, 1242, 1176, 1 140, 
1086, 881, 831, 802, 752, 725, 710, 621, 561, 538, 478, 462, 451. 
mp: 85-89t:. 

MS m/z : 387 (M*+H), 409 (MHNa). 

Anal. Calcd for C 19 H 2I C1F 2 0 2 S: C, 58.98; H, 5.47; CI. 9.16; F, 9.82; S, 
8.29. Found: C, 59.18; H, 5.65; CI, 9.16; F, 9.83; S, 8.38. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0. 84 (3H, t, J = 7.5 Hz), 0.90-1.00 (3H, m), 

1.00-1.16 (1H, m), 1.20-1.50 (2H, m), 1.55-1.90 (3H, m), 2.50-2.63 (1H, 

m), 4.55-4.65 (1H, m), 6.69-6.80 (1H, m) , 6.88-6.95 (1H, m) , 7.31 (2H, d, 

J = 8. 4 Hz), 7.40-7.50 (1H, m), 7.50 (2H, d, J = 8.4 Hz). 

IR (ATR) cm-': 2956, 1583, 1572, 1495, 1479, 1319, 1298, 1279, 1230, 

1142, 1090, 1016, 887, 812, 752, 715. 660, 615, 563, 534, 469. 

mp: 95-99*0. 
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MS m/z : 387 (M 4 +H), 409 (M + +Na) . 

Anal. Calcd for C„H 2I C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.99; H, 5.37; CI, 9.19; F, 9.88; S, 8.43. 

H»1J 2 9 4: 2 - [2- [ ( 4 - £ □ □ 7 x 7JUfr-;i/] -2- (2, 

5-y7JI/tD7i^) X5MI/1 fh7bKD77> (gte&2 9 4 -AR^ 
m l &fe2 9 4-B) 



°to a 

2 - [ (4-^dd7i-jw x^^m^h -1, 4 

-i?7)U*n^>1z> (200 mg, 0.661 mmol) JkXS'r h "7 t: Ho7JP7'J 

(0. 13 ml, 1.34 mmol) £h)Ux> (3 ml) izmffils, y7//fl'>h 
l J-n-^;W7h7 > ^7> (0.320 ml) £2ia*.fc^ T)^>nm%T, HBf^ 

IBgt£#2 9 4-A U£1H4) (102 mg, 0.264 mmol, 40%) ^B^B^tLT. 
*ffBSt£# 2 9 4 - B (Jgjl^ft) (39 mg, 0.10 mmol, 15*) ^6M*<!:lTl# 
7c. 

m&&2 9 4 -A 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.50-1.65 (1H, m) , 1.75-2.05 (3H, m), 2.26 
(1H, tm, J = 12.9 Hz), 2.48 (1H, tm, J = 10.4 Hz), 3.50-3.60 (1H, m) , 
3. 60-3.70 (1H, m), 3.76-3.88 (1H, m) , 4.86 (1H, dm, J = 12.2 Hz), 6.78- 
6.90 (1H, m), 6.92-7.01 (1H, m), 7.20-7.30 (1H, m), 7.38 (2H, d, J = 8. 6 
Hz), 7.54 (2H, d, J = 8. 6 Hz). 
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IR (ATR) cm' 1 : 2960, 2852, 1576, 1493, 1309, 1281, 1194, 1132, 1084, 
1065, 1012, 903, 831, 810, 775, 746, 727, 708, 596, 575, 536, 471, 436. 
mp: 99-1 05"€. 
MS m/z : 387 (M*+H). 

Anal. Calcd for C 18 H I7 C1F 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 56.28; H, 4.80; CI, 8.94; F, 9.63; S, 8.19. 
2 9 4 - B 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.42-1.58 (1H, m), 1.76-1.04 (3H, m), 2.22- 
2.33 (1H, m), 2.58-2.70 (1H, m), 3.60-3.70 (1H, m), 3.70-3.80 (1H, m), 
3.88-3.99 (1H, m), 4.64-4.73 (1H, m), 6.75-6.88 (1H, m), 6.92-7.01 (1H, 
m), 7.20-7.30 (1H, m) , 7.38 (2H, d, J = 8. 7 Hz), 7.52 (2H, d, J = 8. 7 
Hz). 

IR (ATR) cm- 1 : 2976, 1585, 1496, 1311, 1277, 1221, 1 153, 1088, 1061, 922, 

879, 829, 779, 752, 712, 629, 607, 561, 532, 472. 

mp: 98-10513. 

MS m/z : 387 (M + +H). 

Anal. Calcd for C lg H 17 ClF 2 0 3 S: C, 55.89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 55.88; H, 4.54; CI, 9.22; F, 9.96; S, 8.42. 

ili 2 9 5: 2 - [2- [ (4-^Da7i^) X)V^~M - 2 - (2, 

°ta a 

*MJ5T#bnfc2- [ (4-^/DD7xZJW T.)l-fc~)V*^)V] -1, 4 

-i^yjl^-n^O-ify (lOO mg, 0.330 mmol) J&Zt 2 - 7 x >^ ? / - )V 
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(0.065 ml, 0.69 mmol) £h;i/X> (3 ml) izmML. y77 l/> h U -n 

~^^jv^x7t^> (o.i60mi) zm?Lfz'&. 7)v^ynmmrf. \mmmmm 

^7h^7^- (^*it>/it^xfp;i/^£^$g££teffl) b 
&mfc&mrco n^ntz.B^mw^^^->\zx^tw^, mzfc&m 02 mg, 

0.23 mmol, 7090 LTfffc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.60 (1H, dd, J = 1 5. 1 , 11.9 Hz), 4.02 (1H, 
dm, J = 15. 1 Hz), 4.80 (1H, dd, J = 11.9, 2.5 Hz), 6.69 (1H, dd, J =3.5, 
1.1 Hz), 6.70-6.84 (2H, m), 6.92-7.00 (1H, m), 7.04 (1H, dd, J = 5.3, 
1.1 Hz), 7.32-7.44 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.57 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm-': 1496, 1319, 1244, 1219, 1 149, 1084, 1014, 881, 825, 775, 

758, 694, 629, 532, 467. 

mp: 127-130t:. 

MS m/z : 399 (M + +H). 

Anal. Calcd for C lg H l3 ClF 2 0 2 S 2 : C, 54.20; H, 3.29; CI, 8.89; F, 9.53; S, 
16.08. Found; C, 54.19; H, 3.31; CI, 9.20; F, 9.51; S, 16.24. 

mt&m 2 9 6: 2 - [2- [ (4-^DD7i^) 7Jl//ftx;i/| - 2- (2, 
5 - )l-*U7 jj-)V) JL^M 

°to cl 

mMM2 9 5 tmm<Djimz£.o. nmmsT*n<bnrc2 - [ (4-ynay^ 

— — ^JV] -1, 4 - > ? ^;U^-n^>-t*> (100 mg, 0.330 

mmol) RZfiyfry V)VT)lzi — )V (0.060 ml, 0.69 mmol) HIE^b^^l 
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(26 mg, 0.068 mmol, 21*) $eM*iltifc. 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.43 (1H, dd, J = 15.4, 11.6 Hz), 3.78 (1H, 
dd, J = 15.4, 3.7 Hz), 4.93 (1H, dd, J = 11.6, 3.7 Hz), 5.89-5.91 (1H, 
m), 6.14 (1H, dd, J = 3.2, 1.7 Hz), 6.73-6.82 (1H, m), 6.90-6.99 (1H, m) , 
7.19 (1H, dd, J = 1.7, 0.7 Hz), 7.25-7.34 (1H, m) , 7.40 (2H, d, J = 8. 8 
Hz), 7. 58 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 1585, 1495, 1319, 1 151, 1086, 1014, 926, 831, 762, 613, 
594, 573, 552, 532, 472. 

mp: go^t;. 

MS m/z : 383 (M + +H). 

Anal. Calcd for C I8 H, 3 C1F 2 0 3 S : C, 56.48; H, 3.42; CI, 9.26; F, 9.93; S, 
8.38. Found: C, 56.53; H, 3.39; CI, 9.17; F, 9.92; S, 8.55. 

nffiM 2 9 7: l- [3- [ (4-^nny^~)U) 7s)V-fc-)V1 - 3- (2, 

°to a 

%%fr\2 9 5 ^IWJtlSO^&KckD, mMM5T*mt>tir£2- [ (4-^DD^x 

ZL)U) X)V-fo-)V*?-)l] -1, 4 -^^;U^-p^>-tf>(100 mg, 0.330 mmol) 

RZfl- + tfD-;U (0.070 ml, 0.67 mmol) U 

tZit&W (46 mg, 0.12 mmol, 35*) ^B^B^t LTttfc. 

'H-NMR (400 MHz, CDCI 3 ) 6: 2.42-2.57 (1H, m), 2.88-3.00 (1H, m), 3.79 

(1H, ddd, J = 14.3, 8.5, 5.9 Hz), 4.06 (1H, dtm, J = 14.3, 7.1 Hz), 4.34 

(1H, dd, J = 10.0, 3.9 Hz), 6.11 (2H, t, J = 2. 2 Hz), 6.49 (2H, t, J = 

2.2 Hz), 6.80-6.88 (IH, m), 6.98-7.06 (1H, m), 7.18-7.24 (1H, m), 7.36 
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(2H, d, J = 8.8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 1576, 1493, 1325, 1306, 1271, 1236, 1 176, 1 146, 1082, 877, 

827, 764, 737, 714, 677, 621, 588, 553, 519, 463, 428. 

mp: 108-1 13*0. 

MS m/z : 396 (M + +H). 

Anal. Calcd for C 19 H 16 ClFjN0 2 S : C, 57.65; H, 4.07; CI, 8.96; F, 9.60; N, 
3.54: S, 8.10. Found: C, 57.82; H, 4.05; CI, 9.05; F, 9.69; N, 3.69; S, 
8.23. 

mmm 2 9 8: 4- [3- C -3- (2, 

°to a 

mmm2 9 5 tmm<Djjmz&K>, mmM5-c'&*>nrc2- c (4-^0071 

xjifr-jv^^ji] -1, 4 - i?y)V3rui >-t? > (100 mg, 0.330 

mmol) J&ZS4- (2-tFD + yI^) t;i^U> (0.080 ml, 0.66 mmol) 

m&it&Qs (89 mg, 0.21 mmol, 65*) £ bTftfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.08-2.28 (4H, m) , 2. 30-2.48 (3H, m), 2.62- 
2.77 (1H, m), 3.61 (4H, t, J = 4. 6 Hz), 4.80 (1H, dm, J = 9.8 Hz), 6.78- 
6.87 (1H, m), 6.94-7.03 (1H, m) , 7.21-7.30 (1H, m), 7.39 (2H, d, J = 8. 7 
Hz), 7.54 (2H, d, J = 8. 7 Hz). 

IR (ATR) cm' 1 : 2827, 2792, 1585, 1495, 1477, 1313, 1279, 1238, 1 151, 

1117, 1084, 1014, 868, 839, 752, 636, 559, 536, 468. 

mp: 149-151*C. 

MS m/z : 416 (M'+H). 
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FAB-MS: 416.0903 (Calcd for C 19 H 21 C!F 2 0 3 S: 416.0899). 

nmffl 2 9 9 : 2 - [1- (4-^DD7iZKM-^) - 2 -y^-Jly 
Z-L 4->^7J^P^>-tf> (Stt^2 9 9-ARtXg^-2. 9 9- 

B) 




CI 



7)H>nmss.T* n»j5T^e>nfc2- c (4-^dd7z-jw x;i/*x 

;M^;H -1, 4 -v^;i/^-D^>-if > (100 mg, 0.330 mmol), fecfc^DL 
- 1 -7x^Xf;i/7;^-^ (79.9 1, 0.661 mmol) £WUX> (3 ml) 
y7//f l/>h'J-n-^*X*7> (159 1, 0.661 mmol) 

fc^JI^ 7 7 7 y 'J 7 A i7 □ 7 btf??*— (s\3r*)-> : ift^X^ 
)V = 85:15) (CT^gl^bfe. f# £>nfc@#£^n^n^*^>T&# U ^ 
IBStt^2 9 9-A ({£@t£fc£-#!) (53 mg, 0.130 mmmol, 40*) ZB&mMt 
L/T, mtZm&fc2 9 9 -B (Hittfb^tl) (20 mg, 0.0492 mmol, 15$) £&S 

gttft: 2 9 9 - A 

'H-NMR (400 MHz, CDC 1 3 ) 5: 1.80 (3H, d, J = 6.6 Hz), 3.83-3.94 (1H, m), 

4.81-4.92 (1H, m), 6.40-6.51 (1H, m), 6.63-6.72 (1H, m), 7.02-7.26 (6H, 

m), 7.28 (2H, d, J = 8. 6 Hz), 7.50 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 3087, 2931, 1575, 1492, 1452, 1427, 1394, 1315, 1282, 

1243, 1 195, 1 174, 1137, 1089, 1012. 

mp: 160.-161 *C. 
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MS m/z: 407 (M 4 +H). 

Anal, calcd for C 21 H I7 C1F 2 0 2 S : C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.77; H, 4.23; CI, 8.83; F, 9.24; S, 7.98. 
m&W 2 9 9 - B 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.25 (3H, d, J = 7. 1 Hz), 3.87 (1H, q, J = 
7.3 Hz), 4.89 (1H, d, J = 8. 1 Hz), 6.89 (1H, td, J = 8. 9, 4.6 Hz), 6.99- 
7.05 (1H, m), 7.11-7.23 (6H, m), 7.20 (2H, d, J = 8. 8 Hz), 7.36 (2H, d, 
J = 8.8 Hz). 

IR (ATR) cm" 1 : 3062, 2929, 1583, 1496, 1475, 1454, 1394, 1321, 1276, 

1243, 1176, 1143, 1085, 1012. 

mp: 145-146 

MS m/z: 407 (M + +H). 

FAB-MS: 407.0690 (Calcd for C 2I H I8 C1F 2 0 2 S: 407.0684). 

3 0 0: 2 - [1- - 2- *?-)V- 3 

-7xr:;i/7 p Dbr;U] -1, 4 -iS7)l*U^>1£ > (Sttft3 0 0 - AM'l 
^3 0 0-B) 



mmm2 9 9 tmm<Djjmiz£ o. mmm5vn^nrz2- c (4-^dd7i 

7s)\<*-)l*^)l} -1, 4 -zSy)U*ns<>1? > (200 mg, 0.660 
mmolK DL-l-7i"Jl/-2-'/o/V-^ (182 l, l. 32 mmol), y7 7 
/fl/>hU-n-^;i/*7*7> (318 I, 1.32 mmol) SfflU, ^SSStt 
^3 0 0-A H&Mmk&m) (32 mg, 0.0760 mmol, 12*) ^aM^tlT, 




CI 
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«SE£14#3 0 0 -B m&&it&m) (25 mg, 0.0594 mmol, 9%) 

m&fc 3 0 0 - A 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.01 (3H, d, J = 6. 9 Hz), 2.46 (1H, dd, J = 
13.3, 8.6 Hz), 2.10-3.13 (2H, m), 4.56 (1H, dd, J = 8.9, 4.6 Hz), 6.82 
(1H, td, J = 8.9, 4.6 Hz), 6.94-6.99 (1H, m), 7.14-7.28 (6H, m), 7.32 
(2H, d, J = 8. 6 Hz), 7.50 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm' 1 : 3079, 2977, 1583, 1492, 1452, 1423, 1394, 1321, 1278, 

1232, 1172, 1147, 1085, 1012. 

mp: 81-83 t:. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 C1F 2 0,S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62. 72; H, 4.59; CI, 8.53; F, 9.21; S, 7.82. 
m&fo 3 0 0 - B 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.24 (3H, d, J = 6. 6 Hz), 2.22 (1H, dd, J = 
13.1, 10.4 Hz), 2.90-2. 98 (2H, m), 4.51 (1H, d, J = 7. 8 Hz). 6.77 (1H, 
td, J = 9. 1, 4.4 Hz), 6.92-6.97 (1H, m), 7.06-7.28 (6H, m), 7.32 (2H, d, 
J = 8.6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 2962, 1585, 1492, 1454, 1425, 1384, 1309, 1278, 1240, 
1143, 1093. 
mp: 116-117 *C. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.74; H, 4.70; CI, 8.55; F, 9.23; S, 7.77. 

3 0 1: 2- [1- (4->j7DD7i-^MZJl/) - 3 - 7xZjl/7' 
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-1, 4-y7JI/^-D^>t'> (Ittft3 0 1 -AR^M#:3 0 1 - 

B) 



nmM2 9 9 tmm<D^m^^v, nmm5x'&t>nrz2- i (4-^dd7i 

-1, 4 - v 7;u^-p^>-tf > (200 mg, 0.66O 

mmolK DL-2-7i.^-l-yD/V-^ (180 1, 1.32 mmol), y7/ 
*^l/> MJ-n-^Jl^T;*^ (318 1, 1.32 mmol) £r/B^, ^fBM^ 
*301-A (i£@14fc-&#l) (51 mg, 0.121 mmol, 18*) ^SM^ilT, 
*lSegtife#3 0 l-B (ii^tt{k-&^) (84 mg, 0.200 mmol, 30*) ^Sfe^ 

M1i#:3 0 1-A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.24 (3H, d, J = 6.4 Hz), 2.31-2.40 (1H, m), 
2.62-2.73 (2H, m), 4.59-4. 67 (1H, m), 6.74 (1H, td, J = 9. 1, 4.5 Hz), 
6.89-6.95 (1H, m), 7.06-7.25 (6H, m), 7.35 (2H, d, J = 8. 6 Hz), 7.48 (2H, 
d, J = 8.6 Hz). 

IR (ATR) cm" 1 : 3085, 2964, 1581, 1490, 1427, 1394, 1309, 1276, 1228, 

1174, 1 143, 1083, 1010. 

mp: 89-90 "C. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 C1F 2 0 2 S : C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.56; H, 4.59; CI, 8.53; F, 9.28; S, 7.80. 
Stt^ 3 O 1 - B 

'H-NMR (400 MHz, CDCl 3 ) <5 : 1.28 (3H, d, J = 6. 6 Hz), 2.37-2.64 (3H, m), 
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4.13 (IH, d, J = 12.0 Hz), 6.81 (1H, td, J = 8.9, 4.4 Hz), 6.91 (2H, d, 
J = 6.6 Hz), 6. 97-7.03 (1H, m), 7.19-7.27 (4H, m), 7.32 (2H, d, J = 8. 6 
Hz), 7.41 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm"': 3070, 2960, 1583, 1490, 1455, 1427, 1392, 1319, 1309, 
1276, 1224, 1143, 1087, 1012. 
mp: 127-129 t:. 
MS m/z: 421 (M + +H). 

Anal, calcd for C„H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.52; H, 4.53; CI, 8.51; F, 9.31; S, 7.81. 

mffiM 3 0 2: 2 - [1- (4-^Da7x-;t/X;^;P) -2-^^)1-4 
-7xZJ|/^] -1, 4-^y)^u^y-ff> (Ift#3Q2-AR^Stt 
#3 0 2 -B) 



mffiM2 9 9 £mU<Djjfe\Z<k 0, DL- 4-7 iL-JU- 2 -7? y-)l (101 
1, 0.661 mmol) MfBg14# 3 0 2 - A (iS^ltft^) (30 mg, 

0.0690 mmol, 2135) ^aM*iLT, mzmVkfc 3 O 2 - B (iSffitt-ffc^) 
(33 mg, 0.0759 mmol, 23*) *SM*i:bTftfc. 
£tt#3 O 2 -A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.21 (3H, d, J = 7. 1 Hz), 1.38-1.58 (2H, m), 
1.99-2.09 (1H, m), 2.24-2.33 (IH, m), 2.61-2.71 (1H, m), 4.41 (1H, dd, J 
= 11.5, 3.0 Hz), 6.83 (IH, td, J = 9. 1, 4.5 Hz), 6.94-7.00 (IH, m), 
7.03-7.28 (6H, m), 7.35 (2H, d, J = 8. 8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 
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IR (ATR) cm" 1 : 2933, 2867, 1583, 1494, 1475, 1461, 1427, 1394, 1344, 
1315, 1278, 1228, 1141, 1085, 1012. 
mp: 133-135 "C. 
MS m/z: 435 (M + +H). 

FAB-MS: 435.1101 (Calcd for C 23 H 22 CIF 2 0 2 S: 435.0997). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.98; H, 4.88; CI, 8.14; F, 8.82; S, 7.58. 
3 0 2 - B 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.19 (3H, d. J = 6.8 Hz), 1.38-1.59 (2H, m), 
1.83-1. 93 (1H, n), 2.26-2.35 (1H, m), 2.61-2.68 (1H, m), 4.47 (1H, dd, J 
= 11.2, 3.2 Hz), 6.84 (1H, td, J = 8. 9, 4.6 Hz), 6.95-7.28 (7H, m), 7.35 
(2H, d, J = 8.5 Hz), 7.48 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm-': 3082, 2965, 2931, 2869, 1583, 1494, 1475, 1425, 1394, 
1315, 1278, 1224, 1182, 1151, 1081, 1012. 
mp: 112-114 *C. 
MS m/z: 435 (M + +H). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S :C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.34; H, 4.85; CI, 8.41; F, 8.75; S, 7.53. 

nffiM 3 0 3: 2 - [1- (4-^DD7xZi;^;Ua|N~;U) -4-7x_JK 
>±M -1, 4 -> ? 7;i/^-a^>if> (Stt^3 0 3 - AM1M3 0 3 - 
B) 




ci 
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7,)V*-)V* -1, 4 - iyy Jl^-o^yify (150 mg, 0.496 

mmol), D L — 3 — 7i-Jh 1 — 7'$? J —)V (153 I, 0.991 mmolh ->T7* 
5 1 U>h l J-n-^M7^7> (239 1, 0.991 mmol) ^fB^tt^ 
3 0 3 -A (teffittfb<&f&) (44 mg, 0.101 mmol, 21*) ^IfeTOiLT, 
^fBM^3 0 3 -B (i^^tt-fb-^^) (45 mg, 0. 103 mmol, 21*) &&&m%i 

m&i£3 0 3 -A 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.21 (3H, d, J = 6.7 Hz), 1.38-1.61 (2H, m), 
2.03-2.09 (1H, m), 2.24-2.33 (1H, m), 2.64-2.69 (1H, m), 4.40 (1H, dd, J 
= 11.3, 3.9 Hz), 6.83 (1H, td, J = 9.1, 4.4 Hz), 6.94-7. 28 (7H, m), 7.35 
(2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8.6 Hz). 

IR (ATR) cm": 2933, 1494, 1475, 1427, 1394, 1315, 1276, 1228, 1 141, 
1085, 1012. 
mp: 135-137 r. 
MS m/z: 435 (M*+H) . 

Anal, calcd for C 23 H 2I C1F 2 0 2 S : C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.37; H, 4.79; CI, 8.18; F, 8.82; S, 7.61. 
IH4'f$ 3 0 3 — B 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.19 (3H, d, J = 6.8 Hz), 1.37-1.59 (2H, m), 
1.83-1.93 (1H, m), 2.26-2.34 (1H, m), 2.61-2.68 (1H, m), 4.47 (1H, dd, J 
= 11.8, 2.7 Hz), 6.83 (1H, td, J = 8. 9, 4.3 Hz), 6.93-7.28 (7H, m), 7.34 
(2H, d, J = 8. 6 Hz), 7.47 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm-': 3083, 2933. 1494, 1475, 1425, 1394, 1315, 1278, 1224, 
1182, 1151, 1012. 
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mp: 111-113 TC. 
MS m/z: 435 (M 4 +H). 

Anal, calcd for C 23 H ZI C1F 2 0 2 S : C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.39; H, 4.84; CI, 8.50; F, 8.82; S, 7.51. 

mmm 3 0 4 : 2 - [1- x.-)ix)l^-ji) - 3 

o=s=o 

CI 

7;un*>#fflmT, ^Wd5T#e,nrc2 - [ (4-^dd7x~;u) tju*x 

)V^')V\ -1, 4 -v7;U^"P^>-tf> (100 mg, 0.330 mmol), &&Z$2 - 
yaL-)VJL^)VT)Vn—)V (79.2 1, 0.661 mmol) £ h;i/X> (3ml) Ki^fi? 
U yj/^f l/>h'J-n-^MX/^7> (159 1, 0.661 mmol) SrflO*. 

)V = 93:7»ttiBP£Bf§&#ii£ift*8L£ 0 #5ftfcH#£^*1J->T?i5fci£U 
^IB<fc^#l (100 mg, 0. 246 mmmol, 74X) Sra6l»5|5<h L/TH&. 
'H-NMR (400 MHz, CDC1 3 ) (5: 2.37-2. 52 (2H, n) , 2.60-2.78 (2H, m), 4.44- 
4.49 (1H, m), 6.85 (1H, Id, J = 9. 0, 4.5 Hz), 6.77-7.29 (7H, m), 7.36 
(2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm' 1 : 3068, 1583, 1496, 1477, 1457, 1423, 1394, 1315, 1278, 
1214, 1176, 1147, 1081, 1012. 
mp: 111-113 *C. 
MS m/z: 407 (M + +H). 
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Anal, calcd for C 2I H I7 C1F,0 2 S: C, 61.99; H, 4.21; CI, 8.71; F, 9.34; S, 
7.88. Found: C, 61.76; H, 4.16; CI, 8.88; F, 9.37; S, 8.02. 

^ffiM 3 0 5: 2 - [1- (4-^DD7i^M^) -3- (2-^^ 



•$kW\Z 0 4 tmffiO^&lZ&K) . 2 - (2 -*=?)V7x.-)V) S - )l 
(89.0 1, 0.661 mmol) £fflt<>> mZlt&fy) (108 mg, 0.257 mmol, 78*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.18 (3H, s), 2.29-2.39 (1H, m), 2.46-2.62 
(2H, m), 2. 67-2.75 (1H, m), 4.53 (1H, dd, J = 11.1, 2.6 Hz), 6.86 (1H, 
td, J = 9.0, 4.4 Hz), 6.96-7.12 (5H, m), 7.28 (1H, ddd, J = 8. 7, 5.4, 
3.2 Hz), 7.37 (2H, d, J = 8. 6 Hz), 7.51 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm" 1 : 3091, 2946, 1583, 1573, 1496, 1425, 1392, 131 1, 1276, 
1213, 1 151, 1143, 1083, 1010. 
mp: 105-106 t:. 
MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.48: H, 4.63; CI, 8.52; F, 9.16; S, 7.75. 

MMffl 3 0 6: 2 - [1- ( 4 - 9 O P ~7 x. -)V7,)l>*~)l) -3- (3-^5=- 




CI 
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Me 




CI 



mmm3 o 4 tmmo^mz^ k>. 2- (3-^^7x^) x^ y-;u 

(90.0 1, 0.661 mmol) &m^. mZfc&Vo (115 mg, 0.273 mmol, 83X) 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.29 (3H, s), 2.35-2.48 (2H, m), 2.56-2.64 

(1H, in), 2.68-2.77 (1H, m), 4.46-4.49 (1H, m), 6.83-6.88 (3H, m), 6.97- 

7.03 (2H, m), 7.14 (1H, t, J = 7.8 Hz), 7.26 (1H, ddd, J = 8.7, 5.4, 3.3 

Hz), 7.36 (2H, d, J = 8. 6 Hz), 7.49 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm'': 3072, 2969, 1581, 1496, 1475, 1423, 1394, 1319, 1276, 

1211, 1147, 1081, 1012. 

mp: 87-88 X:. 

MS m/z: 421 (M + +H). 

Anal, calcd for C 22 H I9 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.58; H, 4.60; CI, 8.49; F, 9.21; S, 7.77. 

3kMm 3 0 7: 2 - [1- ( 4 - Z O □ 7 x ~)17,)1^~)V) -3- (4-^ 




CI 



nffiM 3 o 4 tmm<Dj5&iz<k o , 2- x^y — >v 

(91.9 I, 0.661 mmol) £JfjH, USSR'S <» (106 mg, 0.251 mmol, 76$) 

410 



WO 03/055850 



PCT/JP02/13792 



'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.31. (3H, s), 2.34-2.46 (2H, m), 2.57-2.65 
(1H, m), 2.67-2.72 (1H, m), 4.46-4.48 (1H, m), 6.85 (1H, td, J = 9.0, 
4.5 Hz), 6.92 (2H, d, J = 8. 1 Hz), 6.97-7.03 (1H, m), 7.06 (2H, d, J = 
8.1 Hz), 7.25 (1H, ddd, J = 8. 7, 5.3, 3.3 Hz), 7.35 (2H, d, J = 8. 6 Hz), 
7.45 (2H, d, J = 8.6 Hz). 

IR (ATR) cm H : 3070, 2935, 1585, 1496, 1486, 1423, 1394, 1321, 1292, 

1278, 1216, 1 182, 1147, 1083, 1014. 

mp: 82-84 V. 

MS m/z: 421 (M*+H). 

Anal, calcd for C 22 H 19 C1F 2 0 2 S: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.67; H, 4.60; CI, 8.31; F, 8.95; S, 7.79. 

nmm 3 0 8 : 2- [ 1 - (4 -^any x.~JUX)V^-)U) -3- 




ci 



%W\ 3 0 4 tmffi(Djjm\zJ: t), 2- (4 h^v^x— )V) ji^y-ji 
(100 mg, 0.661 mmol) £ffl<^ mt^it^^i (86 mg, 0.197 mmol, 60SK) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.36-2.44 (2H, m), 2.57-2.75 (2H, m), 3.79 

(3H, s), 4.36-4.47 (1H, m), 6.78 (2H, d, J = 8. 3 Hz), 6.84 (1H, td, J = 

8.8, 4.3 Hz), 6.93 (2H, d, J = 8. 3 Hz), 6.97-7.03 (1H, m), 7.24-7.28 (1H, 

m), 7.35 (2H, d, J = 8. 1 Hz), 7.47 (2H, d, J = 8. 1 Hz). 
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IR (ATR) cm"': 3089, 2954, 2836, 1612, 1583, 1513, 1494, 1459, 1427, 
1394, 1322, 1270, 1245, 1222, 1180, 1153, 1083, 1031, 1012. 
mp: 118-120 13. 
MS m/z: 436 (M*). 

FAB-MS: 436.0717 (Calcd for C 22 H I9 C1F 2 0 3 S : 436.0712). 

Anal, calcd for C n H, 9 ClF 2 0 3 S : C, 60.48; H, 4.38; CI, 8.11; F, 8.70; S, 
7.34. Found: C, 60.00; H, 4.34; CI, 8.39; F, 8.99; S, 7.60. 

H5£#J 3 0 9: 2- [1- (4-^DD7x^MM^) -3- (4-7)l> 



(82.5 1, 0.661 mmol) SrfflV^ UUit^ (70 mg, 0.165 mmol, 50*) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.34-2.50 (2H, m), 2.61-2.76 (2H, m), 4.43 
(1H, dd, J = 11.2, 2.9 Hz), 6.83 (1H, td, J = 8.9, 4.4 Hz), 6.92-7.03 
(5H, m), 7.24-7.28 (1H, m), 7. 35 (2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 
8.6 Hz). 

IR (ATR) cm-': 3079, 1583, 1509, 1492, 1477, 1423, 1394, 1317, 1276, 
1251, 1216, 1176, 1145, 1081, 1012. 
mp: 131-132 "C. 
MS m/z: 425 (M + ). 

Anal, calcd for C 2l H l6 CIF 3 0 2 S: C, 59.37; H, 3.80; CI, 8.34; F, 13.41; S, 
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7.55. Found: C, 59.41; H, 3.85; CI, 8.64; F, 13.33; S, 7.67. 

mmm 3 1 0 : 2- [3- (4-^071-^ -1- (4-^pd7x-^ 



mffiM 3 0 4 tmm<DJjmiz£K) . 2- (4 any x.?y—)i 
(89.3 1, 0.661 mmol) £fflt^ £HBfl^#J (103 mg, 0.233 mmol, 71*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.35-2.50 (2H, m), 2.62-2.77 (2H, m), 4.42- 
4.43 (1H, m), 6.84 (1H, td, J = 9.0, 4.4 Hz), 6.97 (2H, d, J = 8. 6 Hz), 
6.96-7.04 (1H, m), 7.22 (2H, d, J = 8. 6 Hz), 7.23-7.28 (1H, m), 7.36 (2H, 
d, J = 8.6 Hz), 7.48 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 3079, 2931, 1581, 1492, 1475, 1461, 1425, 1394, 1317, 
1274, 1214, 1178, 1139, 1083, 1012. 
mp: 124-126 t:. 
MS m/z: 441 (MHH). 

Anal, calcd for C 2I H I6 C1 2 F 2 0 2 S: C, 57.15; H, 3.65; CI, 16.07; F, 8.61; S, 
7.27. Found: C, 56. 96; H, 3.68; CI, 16.28; F, 8.78; S, 7.44. 

3 11: 2- [3- (4 -yn^y jl-JU) -1- (4-^DQ^x-;i/ 
7s)i<fc-))s) y°a\m] -l, 4 -Vy^u^y^y 




ci 



CI 
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CI 



mffiW3 o 4 £mm<Djj8Hz£ 9, 2- (4 -ynt7i^) x^/-;u 
(89.7 1, 0.661 mmol) MIBl't^ (97 mg, 0.200 mmol, 61%) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.34-2.49 (2H, m), 2.58-2.76 (2H, m), 4.42- 
4.45 (1H, m), 6.84 (1H, td, J = 9.0, 4.3 Hz), 6.92 (2H, d, J = 8. 1 Hz), 
6.98-7.04 (1H, m), 7.26 (1H, ddd, J = 8. 3, 5.5, 3.4 Hz), 7.36 (2H, d, J 
= 8.3 Hz), 7.38 (2H, d, J = 8. 1 Hz), 7.48 (2H, d, J = 8. 3 Hz). 
IR (ATR) cm" 1 : 3081, 2927, 1573, 1486, 1459, 1425, 1396, 1317, 1272, 
1247, 1216, 1 178, 1139, 1083, 1010. 
mp: 122-124 *C. 
MS m/z : 486 (M + +H) . 

FAB-MS: 485.9728 (Calcd for C 2l H 16 ClBrF 2 0 2 S: 485.9690). 

3 12: 2- [1- (4-^nD7xZMM-^) -4-7x^ 




ci 



H»J3 0 4 £mtfk<Djjmz£0 , 3 -7iz;h 1 -^DAV-;U (90.0 1, 
0.661 mmol) SrfflV^ UUit^m (106 mg, 0.251 mmol, 7690 ^eMStL 
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'H-NMR (400 MHz, CDC1 3 ) <5 : 1.50-1.65 (2H, m), 2.06-2.16 (1H, m), 2.40- 
2.49 (1H, m), 2.53-2.69 (2H, m), 4.52 (1H, dd, J = 11.4, 3.1 Hz), 6.83 
(1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.05-7.26 (6H,. m), 7.37 
(2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

1R (ATR) cm' 1 : 3070, 2956, 2861, 1914, 1583, 1488, 1461, 1423, 1392, 
1319, 1278, 1249, 1207, 1174, 1143, 1081, 1012. 
mp: 107-108 V. 
MS m/z: 421 (M + +H). 

FAB-MS: 421.0834 (Calcd for C 22 H 20 CIF 2 0 2 S: 421.0841). 

M1foM 3 13: 2 - [1- (4 -^PD7x-Jl/XM^) - 5 -7x.-)U^ 



mmm 3 o 4 tm^.<D^mz^ <o. 4 -? x.-)v- 1 j —)v (102 1, 

0.661 mmol) £fflt^ W&VC^m (107 mg, 0.246 mmol, 75*) ^fifiWiL 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.26 (2H, q, J = 7.6 Hz), 1.57-1.67 (2H, in), 

2.06-2.16 (1H, m), 2.40-2.62 (3H, m), 4.49 (1H, dd, J = 12.0, 3.3 Hz), 

6.81 (1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, in), 7.08-7.26 (6H, m), 
7.37 (2H, d, J = 8. 3 Hz), 7.52 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm"': 2942, 2856, 1583, 1494, 1475, 1463, 1427, 1394, 1324, 
1276, 1240, 1211,1182, 1151, 1083, 1049, 1014. 
mp: 88-90 "C. 
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MS m/z: 435 (M + +H). 

Anal, calcd for C 23 H 2I C1F 2 0 2 S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.32; H, 4.74; CI, 8.19; F, 8.93; S, 7.65. 

mtfeM 3 14: 2- [1- (4-^DP7xZMJ^Z^) -2- (4-^;U 




ci 



§*0£#J3 0 4 t.Wfc(Dj5mz&. D, 4 -7;p^-D^>>7;i/7;i/Zi-;i/ (71.2 l, 
0.661 mmol) MI3^^#I (118 mg, 0.287 mmol, 87*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.29 (1H, dd, J = 14.0, 12.0 Hz), 3.81 (1H, 
dd, J = 14.0, 3.7 Hz), 4.75 (1H, dd, J = 12.0, 3.7 Hz), 6.70 (1H, td, J 
= 9.0, 4.5 Hz), 6.84-7.00 (6H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, 
J = 8.6 Hz). 

IR (ATR) cm": 3079, 2964, 1600, 1573, 151 1, 1492, 1427, 1392, 1307, 
1278, 1220, 1 172, 1 143, 1081, 1010. 
rap: 151-153 *C. 
MS m/z: 411 (M + +H). 

Anal, calcd for C 20 H M C1F 3 0 2 S: C, 58.47; H, 3.43; CI, 8.63; F, 13.87; S, 
7.80. Found: C, 58.27; H, 3.39; CI, 8.80; F, 13.80; S, 8.00. 

nifcM 3 15: 2- [1- (4 - ^□□7x-Jl/XM-J^) -3-->^D^> 
^;i/-/p bf;i/] -1, 
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o=s=o 

CI 

0.661 mmol) tRIEffc-a^ (79 mg, 0.186 mmol, 60X) ^tfeTOtL 

'H-NMR (400 MHz, CDC1 3 ) 6: 0.94-1.07 (4H, m), 1.09-1.18 (1H, m) , 1.23- 
1.33 (1H, m), 1.45-1.59 (3H, m), 1.67-1.79 (2H, m), 2.03-2.14 (1H, m), 
2.41-2.50 (1H, m), 4.49 (1H, dd, J = 12.2, 2.9 Hz), 6.82 (1H, td, J = 
9.0, 4.4 Hz), 6.94-7.00 (1H, m), 7.22-7.26 (1H, m), 7.37 (2H, d, J = 8. 8 
Hz), 7.52 (2H, d, J = 8. 8 Hz). 

1R (ATR) cm"': 2952, 2852, 1583, 1494, 1475, 1427, 1396, 1313, 1278, 

1214, 1176, 1147, 1081, 1014. 

rap: 93-94 V. 

MS m/z: 399 (M + +H). 

FAB-MS: 399.1004 (Calcd for C 20 H 22 C1F 2 0 2 S: 399.0997). 

3 1 6 : 2- [l- (4 -^uuy x.-)l7,Jl7^~j\.) - 3 - i/*7W\* 




CI 
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mmM3 o 4 tmm<D^mz£ 2 -^o^-y^x*/-^ 02.0 i, 

0.661 mmol) £/fH>, ^Uit^^i (86 mg ( 0.208 mmol, 63$) LT 

'H-NMR (400 MHz, CDC1 3 ) 5: 0.75-0.89 (2H, m) , 0.97-1.25 (6H, m), 1.61- 

I. 68 (5H, m), 2.01-2.12 (1H, m), 2.42-2.50 (1H, m), 4.46 (1H, dd, J = 

II. 5, 2.9 Hz), 6.82 (1H, td, J = 9. 3, 4.4 Hz), 6.94-7.00 (1H, m), 7.20- 
7.26 (1H, m), 7.37 (2H, d, J = 8. 1 Hz), 7.52 (2H, d, J = 8. 1 Hz). 

IR (ATR) cnr": 2925, 2842, 1581, 1496, 1450, 1423, 1392, 1315, 1276, 

1238, 1176, 1149, 1085, 1010. 

mp: 82-83 *C. 

MS m/z: 413 (M + +H). 

Anal, calcd for C 21 H n ClF 2 0,S: C, 61.08; H, 5.61; CI, 8.59; F, 9.20; S, 
7.77. Found: C, 60.80; H, 5.58; CI, 8.79; F, 9.45; S, 7.92. 

HS£#J 3 17: 2- [1- (4 -Z?uu7 xxjUTJUfr-^) -4-->^a^\=fr 
y)V7^M -l, 4 -i?-y)V^ru^yMy 




CI 



nmm 304 tnm<D^m\z^ 0, 3 - d^\^->;u- 1 --/oav-ju 

(103 1, 0.661 mmol) &m^K m^t^fy) (96 mg, 0.224 mmol, 6830 £S£ 

'H-NMR (400 MHz, CDC1 3 ) 5: 0.72-1.73 (15H, m) , 2.01-2.12 (1H, m), 2.33- 

2.41 (1H, m), 4.51 (1H, d, J = 9.0 Hz), 6.80-6.86 (1H, m), 6.94-7.00 (1H, 
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m), 7.22-7.26 (1H, m) , 7.38 (2H, d, J = 7. 8 Hz), 7.53 (2H, d, J = 7. 8 
Hz). 

1R (ATR) cm" 1 : 2919, 2852, 1583, 1496, 1488, 1475, 1425, 1394, 1317, 

1274, 1236, 1207, 1149, 1081, 1012. 

mp: 47-49 t:. 

MS m/z: 427 (MM-H). 

FAB-MS: 427.1342 (Calcd for C 22 H 26 C 1 F 2 0 2 S : 427.1310). 



mmm 3 1 8 : 2- [3- (4-^nD7x-j^^;v) -3- (2, 5- 

o=s=o 

<> 

CI 

HM^J3 0 4 tmm<D^m\Z^ D> 2- + tfUv> 

(74.5 1, 0.661 mmol) mUit&ty) (74 mg, 0.181 mmol, 55%) £6fi 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.49-2.58 (1H, m) , 2.68-2.93 (3H, m), 4.60 
(1H, dd, J = 10.9, 3.3 Hz), 6.84 (1H, td, J = 8. 9, 4.5 Hz), 6.95-7.00 
(1H, m), 7.03 (1H, d, J = 7. 6 Hz), 7.11 (1H, dd, J = 6. 9, 5.1 Hz), 7.29- 
7.38 (1H, m), 7.39 (2H, d, J = 8. 6 Hz), 7.54 (2H, d, J = 8. 6 Hz) 7.51- 
7.58 (1H, in), 8.48 (1H, d, J = 3. 9 Hz). 

IR (ATR) cm" 1 : 3075, 1585, 1569, 1496, 1473, 1425, 1394, 131 1, 1278, 
1205, 1145, 1081, 1012. 
mp: 129-131 XZ. 
MS m/z: 408 (M*+H). 

FAB-MS: 408.0649 (Calcd for C 20 H I7 C1F 2 N0 2 S: 408.0637). 
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Anal, calcd for C 20 H 16 CIF 2 N0 2 S: C, 58.90; H, 3.95; CI, 8.69; F, 9.32; N, 
3.42; S, 7.86. Found: C, 58.57; H, 3.87; CI. 8.90; F, 9.34; N, 3.53; S, 
7.96. 

nMM 3 19: 5- [3- ^.-)V7,)V^-)V) -3- (2, 5- 



mMmz 0 4 £mm<Djjmz&K), 5- (2-t kd^~>x^;p) 

^TV—Jls (78.9 1, 0.661 mmol) UUit&m (87 mg, 0.203 minol, 

62*) <&4ttfe0^<i:bTt#fco 

'H-NMR (400 MHz, CDCI 3 ) 5: 2.21 (3H, s) , 2.36-2.47 (1H, m), 2.70-2.87 
(3H, m), 4.49 (1H, dd, J = 10.9, 2.6 Hz), 6.86 (1H, td, J = 9. 1, 4.4 Hz), 
6.99-7.05 (1H, m), 7.24-7.28 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.51 (2H, 
d, J = 8.8 Hz) 8.57 (1H, s). 

1R (ATR) cm" 1 : 3085, 2933, 1583, 1571, 1494, 1477, 1405, 1315, 1278, 
1220, 1147, 1083, 1012. 
mp: 183-184 r. 
MS m/z: 428 (M + +H). 

FAB-MS: 428.0355 (Calcd for C I9 H 17 C1F 2 N0 2 S 2 : 428.0357). 

H»J 3 2 0: 1 - [3- (4 - ? a U7 x.-)U7,)Ufc-Jl) -3- (2, 5 - 




0 



CI 
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CI 



mmm3 o 4 tmmo^mz^K). i -t?^uv>x^/-;p (87.3 i, o.66i 

mmol) mUt-itM (32 mg, 0. 0773 mmol, 23$) £ t LTt#£, 

'H-NMR (400 MHz, CDC1 3 ) 5: 1.34-1.40 (2H, m) , 1.44-1.49 (4H, m), 2.09- 
2.34 (7H, m), 2.59-2.67 (1H, m), 4.76-4.79 (1H, m), 6.83 (1H, td, J = 
9.0, 4.3 Hz), 6.94-7.00 (1H, m), 7.23 (1H, ddd, J = 8.9, 5.8, 3.7 Hz), 
7.39 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8. 8 Hz). 

IR (ATR) cm" 1 : 2942, 2800, 2761, 1579, 1492, 1427, 1396, 1355, 1309, 
1284, 1243, 1189, 1118, 1085, 1014. 
mp: 106-107 r. 
MS m/z: 414 (M + +H). 

FAB-MS: 414.1118 (Calcd for C 20 H 23 C1F 2 N0 2 S: 414.1106). 

Anal, calcd for C 20 H 22 C1F 2 N0 2 S: C, 58.04; H, 5.36; CI, 8.57; F, 9.18; N, 
3.38; S, 7.75. Found: C, 57.76; H, 5.34; CI, 8.79; F, 9.44; N, 3.39; S, 
7.89. 

MffiM 3 2 1: 2- [3- (4-^DD7xZMJ^^) -3- (2, 5- 

22Jk*E2^^Jkl - 5, 5-v?*^;i/-i, z-Vir^y 




ci 
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mmm3 o 4 tmftoftfeiz&o* 5, s-^^^u-i, 3 2 

-X^y-^ (103 1, 0.661 mmol) HfSffc'&tj (72 nig, 0.162 mmol, 

49*) Srefit»*tL/Tf§fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 0.70 (3H, s), 1.12 (3H, s), 1.53-1.58 (2H, 

m), 2.15-2.25 (1H, m), 2. 55-2. 65 (1H, m), 3.35 (2H, d, J = 10.7 Hz), 

3.55 (2H, d, J = 10.7 Hz), 4.39 (1H, t, J = 4. 4 Hz), 4.64 (1H, dd, J = 

11.2, 3.4 Hz), 6.83 (1H, td, J = 8.9, 4.6 Hz), 6.94-7.00 (1H, m), 7.21- 

7.26 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm - ': 2958, 2842, 1583, 1498, 1467, 1396, 1317, 1278, 1214, 

1147,1130, 1081, 1041, 1012. 

mp: 69-71 "C. 

MS m/z: 445 (M + +H). 

FAB-MS: 445.1031 (Calcd for C„H M C1F 2 0<S: 445.1052). 

Anal, calcd for C 2I H 23 C1F 2 0 4 S: C, 56.69; H, 5.21; CI, 7.97; F, 8.54; S, 
7.21. Found: C, 56.29; H, 5.16; CI, 8.09; F, 8.73; S, 7.43. 

3 2 2: 2 - [1- (4-9UU7x.-)\,7s)V'fo~)V) -1, 

4 ~^yjv^-a^>-^> 




CI 



nMM3 0 4 iimm<DJjm\Z£Q, l-1>9 (71.8 l, 0.661 mmol) 

mmt&m (88 mg, 0.236 mmol, 72*) LT#;t„ 

•H-NMR (400 MHz, CDC1 3 ) 6 : 0.83-0.45 (2H, m), 1.18-1.31 (7H, m) , 2.03- 

2.12 (1H, m), 2.37-2.46 (1H, m), 4.50 (1H, dd, J = 11.4, 3.3 Hz), 6.82 
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(1H, td, J = 9.0, 4.5 Hz), 6.95-7.00 (1H, in), 7. 22-7. 26 (1H, m), 7.37 
(2H, d, J = 8.6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2946, 2923, 2867, 1585, 1494, 1477, 1425, 1396, 1317, 

1278, 1247,121 1, 1 176, 1149, 1081, 1014. 

mp: 68-69 X:. 

MS m/z: 373 (M*+H). 

Anal, calcd for C lg H 19 ClF 2 0 2 S: C, 57.98; H, 5.14; CI, 9.51; F, 10.19; S, 
8.60. Found: C, 57.71; H, 5.14; CI, 9.65; F, 10.31; S, 8.73. 

^mm 3 2 3: 2 - [1- (4 - £ □ □ 7 x ~;i/X;i/fr- ;U) ^±JV± -1, 

4 -^y)^u^>~\z> 



mmm3 o 4 trnmoyimzj: 0, 1 -^uv-^ m.i 1, 0. 661 mmoi) 
&mis\ mmtsm (69 mg, 0. m mmoi, 54*) ^aMttiTH^ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 0.84 (3H, t, J = 7.0 Hz), 1.17-1.31 (8H, m), 
2.03-2.13 (1H, m), 2.38-2.46 (1H, m), 4.50 (1H, dd, J = 11.1, 3.0 Hz). 
6.81 (1H, td, J = 9.0, 4.5 Hz), 6.94-7.00 (1H, m), 7.23 (1H, ddd, J = 
8.6, 5.3, 3.1 Hz), 7.37 (2H, d, J = 8. 6 Hz), 7.52 (2H, d, J = 8. 6 Hz). 
IR (ATR) cm' 1 : 2962, 2925, 2856, 1583, 1492, 1477, 1425, 1394, 1315, 
1276, 1243, 1214, 1174, 1149, 1081, 1012. 
mp: 77-78 V. 
MS m/z: 387 (M + +H). 

Anal, calcd for C I9 H 2I C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
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8.29. Found: C, 58.82; H, 5.54; CI, 9.31; F, 9.86; S, 8.44. 

nffiM 3 2 4: 2 - [1- (4-^DD7iZMM^) -XZ^M -1. 



^JS0»J3 0 4 tmU<Djjmz£r). (93.5 I, 0.661 mmol)£ 

MBit&Vo (107 mg, 0.267 mmol, 81%) 
■H-NMR (400 MHz, CDC 1 3 ) 6: 0.85 (3H, t, J = 7. 0 Hz), 1.15-1.27 (10H, m), 
2^03-2.12 (1H, m), 2.38-2.46 (1H, m), 4.50 (1H, dd, J = 11.5, 2.7 Hz), 
6.82 (1H, td, J = 9.0, 4.6 Hz), 6.94-7.00 (1H, m), 7.24 (1H, ddd, J = 
8.7, 5.3, 3.1 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 
1R (ATR) cm" 1 : 2925, 2859, 1583, 1496, 1475, 1469, 1425, 1394, 1322, 
1274, 1241, 1205, 1147, 1081, 1012. 
mp: 47-48 *C. 
MS m/z: 401 <M*+H). 

Anal, calcd for C 20 H 23 C1F 2 0 2 S: C, 59.92; H, 5.78; CI, 8.84; F, 9.48; S, 
8.00. Found: C, 59.63; H, 5.61; CI, 8.96; F, 9.59; S, 8.17. 

MMM 3 2 5: 2 - [1- (4-^DD7x^7M^) - 5 




ci 




CI 
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nffiM3 0 4 £mt$<DJj&K&K>, 4 1 -^>^y-;U (83.2 1, 



0.661 mmol)£/B^> mt^t^®} (122 mg, 0.315 mmol, 963S) $eM*<i:lT 
if:. 

'H-NMR (400 MHz, CDC1 3 ) 5: 0.78 (3H, d, J = 6. 6 Hz), 0.81 (3H, d, J = 
6.6 Hz), 1.14-1.25 (4H, in), 1.41-1.52 (1H, m), 2.02-2.12 (1H, m), 2.35- 
2.41 (1H, m), 4.51 (1H, dd, J = 11.6, 2.6 Hz), 6.83 (1H, td, J = 9.0, 
4.4 Hz), 6.95-7.00 (1H, m), 7.24 (1H, ddd, J = 8.9, 5.6, 3.2 Hz), 7.38 
(2H, d, J = 8. 6 Hz), 7.53 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm" 1 : 2962, 2925, 2898, 2861, 1583, 1492, 1465, 1427, 1394, 

1315, 1278, 1247, 1211, 1176, 1147, 1081, 1014. 

mp: 79-80 t:. 

MS m/z : 387 (M*+H). 

Anal, calcd for C I9 H 2) C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.92; H, 5.42; CI, 9.28; F, 10.00; S, 8.45. 

mmm 3 2 6: 2- [ 1 - (4-^aD7xzM;i/^;p) - 
->;i/l -1, 4 -> ? ^;i/^-D^>if> 



mm®\3 0 4 tmm<Djjmz<£io , mmm5r^^nrz2 - [ (4-^dd7i 

— )V) -1, 4 - W )V*U (200 mg, 0.660 

mmol), 3 -*?-)i>- 1 -^>^y — JU (180 1, 1.32 mmol). yj / *^U> 
hU-n-^J^X*7> (163 1, 1.32 mmol) Sr|fllr>. mtit^ty (217 




CI 
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mg. 0.561 mmol, 853!) ^^m^tVTWfCo 

'H-NMR (400 MHz, CDC1 3 ) 6 : 0.77-0.85 (6H, m), 1.07-1.15 (2H, m), 1.21- 
1.33 (3H, m), 1.98-2.15 (1H, m), 2.39-2.52 (1H, m), 4.44-4.49 (1H, m), 
6.82 (1H, td, J = 8.9, 4.1 Hz), 6.94-7.00 (1H, m), 7.23-7.26 (1H, m), 
7.38 (2H, d, J = 8.3 Hz), 7.53 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm'': 2960, 2919, 2873, 1583, 1496, 1473, 1461, 1425, 1394, 

1319, 1278, 1216, 1153, 1083, 1012. 

mp: 56-58 X:. 

MS m/z: 387 (M*+H). 

Anal, calcd for C 19 H 2I C1F 2 0 2 S: C, 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C, 58.87; H, 5.55; CI, 9.12; F, 9.93; S, 8.42. 

##W4 5 : 5 -V*7u*i*J-)\,- 2 - (2, 5 - i?7 )Vjrw<.>"/^ )V) fcf U 
2> (It&VOA) M5-^D : E^^-2 - (2, 5-y7MD^>';-f 



Br 




#%#J1 5T#f>nfc2- [ (2, 5-y7JWD7iZJW -kh'D + y/^ 
- 5 -*3MI/t? U i/> (7.50 g, 31.9 mmol) (DmmtmM (100 ml) mm~. 
blif&WffiT. N-7*0 ; E7i'y>'f $ K (17.0 g, 95. 7 mmol) RUMMMCD 2 , 

2' -7Vtx (2-^^^otf^-- ku;i/) zmxTrnftL-rzo 2 4mmm 

426 



WO 03/055850 PCT/JP02/13792 

o?h^7^- (^\^it> : mm^j\s= i o : i) ~cnmisTmmit£>m 

(3.91 g, 31*)Wilie<b£^B (3.34 g, 34*) ^WtlRi LT^fc 

'H-NMR (400 MHz, CDC1 3 ) 6: 6.70 (1H, s), 7.12 (1H, m), 7.24 (1H, m), 

7.39 (1H, m), 8.12 (1H, d, J=8.4Hz), 8.19 (1H. dd, J=2.0, 8.4Hz), 8.77 
(1H, d, J=2.0Hz). 

IR (ATR) cm" 1 : 1676, 1487, 1421, 131 1, 1193, 827. 
MS m/z: 392 (M'+H). 

'H-NMR (400 MHz, CDCl 3 ) 5: 4.52 (2H, s), 7.12 (1H, m), 7.21 (1H, m), 

7.39 (1H, m), 7.94 (1H, dd, J=2.0, 8.0Hz), 8.08 (1H, d, J=8.0Hz), 8.67 
(1H, d, J=2.0Hz). 
MS m/z : 313 (MHH). 

4 6 : [6- (2, 5-y7MD7x-MMzj^) bfUv>-3- 




1 5-eH^nfc2 - [ (2, 5-y7JWD7ir;W -kKD + y^f 
)V] - 5-^5 1 ;UtrU> f >(2.64 g, 11.2 mm\)(Dmmtm^ (60 ml) mmz. 
tmm.m.T. N-^DtX^yMSh'a.Og, 33.6 mniol);&.a*M$&«<Z>2, 
2' -771:7 (2 ->^yDhr^- h >j;U) £JD*_T«&#Lfco 7 HfPsIM 
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^"hU^A(4.59 g, 56 mmol) £}JDAT 7 0"CT1 7P#^^U/c. it 

ht?77j- ('\*+f-> : gt^X?Ml/= 5 : 1) T#IMLT^IB<L^ (600 mg, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.12 (3H, s), 5.19 (2H, s), 7.10 (1H, m), 

7.19 (1H, m), 7.37 (1H, s), 7.88 (1H, dd, J=2.4, 8.0Hz), 8.07 (1H, d, 

J=8.0Hz), 8.62 (1H, d, J=2.4Hz). 

IR (ATR) cm": 1739, 1678, 1489, 1222, 821. 

MS m/z: 292 (M + +H). 

mmmS 2 7 : 2- [ (4-^DD7iZJ^t) - (2, 5-y7J^a7i 

x;u) *3-m -5- c (4-^DD7i-m) hfuv> 



h U VI* (33 mg, 0.88mmol) <£>X^/-;l/ (15 ml) Mmm&- 
7 8*C(C^iPL, jt#U&7^£ [6- (2, 5-y7MD7x-JW;i/ 

#x;U) bf'J V>- 3 ^^;U = 7-fe^-h (510 mg, 1.75 mmolXDX^ 
y-jmm (10 ml) £2jn*_*io 3 0#P-flm#L£: ^tT^x^AzK^ 
f^^iDAT^raSTr^SL^o ^tl^^x^ 1 ;!/ (100 ml) TfflttJU *M£7.K 
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mk&mt^J-vy oo mi) \zmmv. MTthuxw5> (270 u\) . 

^^>7W-JNi7DUF (270 wl) SrJDAfc. £n&MT 3 B IKJ»#L 
&. 7K$r»P^.fc^{3P^X^;P (60 ml) TttfflL, £ 7* 

ZO&mi&N, N-y/fM^ATiF (25 ml) \zmML. 4-^OD^> 
if>^:*-;K751 mg, 5.3 mmol) t^'J^A (718 mg, 5.2mmol) ££31 

X-t-)U (80 ml) £Jn*, Cin£;Jc£ffifn£ffi7KTife-3ifc. #«t/f£S!f^V^ 

^> : mmx^)v=\o:\) k#u mftit&to mi mg, n%) ^efii^ii 

'H-NMR (400 MHz, CDC1 3 ) 5: 3.99 (2H, s), 5.81 (1H, s), 6.90 (2H, m) , 
7.15 (2H, d, J=8. 8Hz), 7.16 (2H, d, J=8.8Hz), 7.19 (4H, d, J=8.8Hz), 
7.20 (1H, d, J=7.6Hz), 7.38(1H, m), 7.49 (1H, dd, J=2. 0, 7.6Hz), 8.38 
(1H, br). 

IR (ATR) cm" 1 : 1473, 1385, 1092, 1010, 814. 
mp: 87-88 V,. 

mmm 328: 2- [ (4-^dd7izkj^-^) - (2, s-^yji-t 

D7xrjb) ^)V\ -5 - [ (4-^DD7xr^M^) e_U 
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2- [ - (2, 5-/7Mo7xzjW *fp;i/| 

-5- [ (4-^PD7x"W) tfU->*>(75 mg, 0.15mmol)CO* 

(6.0 ml) mm\Z, tt'J :/x>^7N7>^-^AEl7Kfn^ (30 mg) 
3 0%i§^'fb7K^7K (3 ml) £2JQ*.T, 2 2 Wllf # L/r. ^$tl~gt 

7^-(2* MeOH/CHCl 3 )T*iMLT^fBfb^^ (70 mg, 62*) £fcft§U*& £ LT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.29 (2H, s), 5.91 (1H, s), 6.90-7.08 (2H, 
m), 7.39 (2H, dd, J = 1.6, 6.8 Hz), 7.45 (2H, dd, J=1.6, 6.8 Hz), 7.51 (2H, 
d, J=8.8 Hz), 7.55 (2H, d, J=8.8 Hz), 7.60 (1H, d, J=8. 0 Hz), 7.65 (1H, 
dd, J=2.4, 8.0 Hz), 7.91 (1H, m), 8.23 (1H, s). 
1R (ATR) cm' 1 : 1495, 1322, 1149, 1087, 615. 
mp: 186-187 *C. 
MS m/z: 568 (M + +H). 

Anal, calcd for C 25 H 17 C1 2 F 2 N0 4 S 2 : C, 52.82*; H, 3.01*: N, 2.46$; S, 11.28*; 
CI, 12.47*; F, 6.68*. Found: C, 52.88*; H, 3.10*; N, 2.63*; S, 11.38*; 
CI, 12.40*; F, 6.83*. 

##011 4 7 : 2- [ (2, 5-y7^P7x-J|/) -hKP^y/^] -5 
- (1, 3 -W;7>- 2 --r;l/) bf'J^> 




###|4 5Tt#£>nfc 5 - i>7u*z*3-)\,- 2 - (2, 5 —>*:7jU;f D^>\Af 

)V) tf'J^> (ft'&tlA) (3.91 g, 10 mmoDoeU v>iM(60 ml)K:x^U> 
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yj3-;K6.2 g, 100 mmoDZtiUZTMVXtiQf&lsfetfZ 1 7 P#IBJ!!l#L;fc. 

«EET»*6LTgSa££f&, Cin^X^ y -;K60 ml) {Cjgfi? Lfc„ cn^TKUft 
tfS*?-HJ£A<190 ng, 5 mmol) SrJK^TJDAT* ^ffltCT 1 B# rfllJH* Lfc. 

n?h^77^- (^\^-^> : KSxf;i/= 5:1-1:1) TfiMKLTSflBffc 
£^(1.52 g, 52 JD^MtlKiUTtlfco 

'H-NMR (400 MHz, CDC1 3 ) «5 : 4.0-4.2 (4H, m), 5.84 (1H, s) , 6.10 (1H, s), 
6.91 (1H, m), 6.99 (1H, m), 7.09 (1H, m), 7.26 (1H, d, J=8.0Hz), 7.76 
(1H, dd, J=2.0, 8.0Hz), 8.64 (1H, d, J=2.0Hz). 
IR (ATR) cm" 1 : 1489, 1086, 1026, 818, 715. 
MS m/z: 294 (M + +H). 

nmm 329: 2- c (4-^dd7xzw) - (2, s-v^u^n^x 

=Jl) -5- (1, 3-yW7>-2 — Ok) ¥VJS> 



^i#iIT, 2- [ (2, 5-y7M07x-A) -kh'D + ^^H - 
5- (1, 3 -^V7>- 2 --r;U) .tf'J >>> (1.52 g, 5.2 imnol)CD£tffc 
^5^l/>^^(30 mD^Tk^TtC h y 1^75 Xl.08 ml, 7. 8mmol), 
XW^=^DU K(0. 52 ml, 6.8 mmol) SrUD^TMT 3 B*ra«#L,fc. fiS 
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Si^y/fMM7$ H(30 ml) Ki&fllU ^ □ D^>if >^;*--;K90l mg, 
6.2 mmol), 'J A (1 . 08 g, 7.8 mmol) £tJP*_T60 < CT 3 Ltzo 

^07hy77^- (^-^> : mm^Jl= 5 : 1) T3fif §S! LT^fE-ffc^ 
(1.56 g, 71 %) &m&&#;M> tVxmzo 

'H-NMR (400 MHz, CDC1 3 ) 6 : 4.0-4.15 (4H, m), 5.84 (1H, s), 5.92 (1H, s), 
6.85-6.96 (2H, m), 7.19 (2H, d, J=8. 8Hz), 7.25 (2H, d, J=8.8Hz), 7.43 
(1H, d, J=8.0Hz), 7.43 (1H, m), 7.77 (1H, dd, J=2.0, 8.0Hz), 8.70 (1H, d, 
J=2.0Hz). 

IR (ATR) cm" 1 : 1489, 1475, 1091, 814. 

mp: 70-73 X:. 

MS m/z: 420 (M 4 +H). 

3 3 0: 2 - [ (4-^aD7xrj^^/t;^) - (2, 5-jS7)\s* 
U7jl-)V) -5- (1, 3-mV7>-2-<^) lf'J^> 



2- [ (4-^DD7i^ft) - (2, 5-y7M07iZJH 

-5- (1, 3-mV7>-2-<;W tTU> ? > (1.54 g, 3.67 mol)<D* 

(30mi) mmz, ^u^^at^x? ae**^ (150 mg) 

<£-APA. 3 OXifiBHfcTKKlTK (15ral) £}jp;iT, 2 4 fl#|yjflR#L£. Kixf 
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fc, M^X^y-J^b^lbLT, mmt&W (1.22 g, 74X)£atlfefM*|| 

'H-NMR (400 MHz, CDCI 3 ) 5: 4.02-4.10 (4H, m), 5.85 (1H, s), 5.97 (1H, 
s), 6.91 (1H, m), 6.96 (1H, m), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.63 (1H, d, J = 7.6Hz), 7.82 (1H, d, J=8.0Hz), 7.94 (1H, m), 
8.67 (1H, br-s). 

IR (ATR) cm"': 1488, 1319, 1232, 1149, 823. 
mp: 167-168 "C. 
MS m/z: 452 (M + +H). 

FAB-MS: 452.0544 (Calcd for C ZI H I7 C1F 2 N0«S: 452.0535). 

3 3 1 : 2- [ (4-^DD7i-MJ1/^) - (2, s-isyji* 



2- [ (4-^D0 7x"MJl/*-JW - (2, 5-y7Jl/tD7i^) * 

-5- (1, 3 -v^-^y 2 --r;u) tru> ? > (295 mg, 0.54 

mnoDOl, 4 ->>:*=Hf->*tt(30 ml) (d 1 Mfemm. (30 ml) ^riJP^TBiST 1 

g|2SS:X*/-;KlO ml) K&#LT*}6T7K3Mt h U (10 mg, 

0.27 mmol)£JnATll^ra«#Ufc. zK ^ *D ^_ . *g£*££@t^X5P;MCT&fciJ L 
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y-;p/^on^;PA)T*S»IL/TSII5^<»(205 ng. 93 X)£$Mfcl&<i: LT&fc. 
'H-NMR (400 MHz, CDC1 3 ) (5: 4.74 (2H, s) , 5.94 (1H, s) , 6.91 (1H, m), 
6.99 (1H, m), 7.38 (2H, d, J=8.4Hz), 7.53 (2H, d, J=8.4Hz), 7.62 (1H, d, 
J=8.0Hz), 7.76 (1H, dd, J=2. 0, 8.0Hz), 7.98 (1H, in), 8.58 (1H, d, 
J=2.0Hz). 

IR (ATR) cm"': 3410, 1489, 1321, 1240, 1 147, 1012, 818. 
mp: 151-152 V. 
MS m/z: 410 (M + +H). 

FAB-MS: 410.0444 (Calcd for C 19 H I5 C1F 2 N0 3 S: 410.0429). 

nmm 332: 3- [6- [ (4-^pd7x-^j^zji/) - (2, s->? 



mmm3 3 ot#e>nfc2- [ (4-^dd7i-kw^) - (2, 5- 
y7MD7iz;w -5- (1, 3-> f ^^y^>-2 — r;w try 

v> (212 mg, 0.47 mmoDO 1 , 4 - ^**1J->»tt'(10 ml) (d 1 (10 

JSSESt 1 t KD77X15 ml) (C^UT^mi^ffl^T, h 'J 7 x x;i/*7. 
7^^nUT r >^m^5F;Kl88 mg, 0.56 mmol) SrJPAT 1 7 ^(BJflMftLfc. 




0 
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D- > : mmx?-)l>= 5 : 1 ) T*t®» IsX&fMk&yj (1 87 mg, 86 S) £ L 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.80 (3H, s), 5.94 (1H, s), 6.50 (1H, d, 

J=16.0Hz), 6.91 (1H, m), 6.99 (1H, m), 7.38 (2H, d, J=8.8Hz), 7.53 (2H, 

d, J=8. 8Hz), 7.63 (1H, d, J=8. 0Hz), 7.63 (1H, d, J = 16.0Hz), 7.84 (1H, dd, 

J=2.0, 8.0Hz), 7.98 (1H, m), 8.70 (1H, d, J=2.0Hz). 

IR (ATR) cm" 1 : 1710, 1496, 1389, 1327, 1149, 1084, 816, 760. 

mp: 145-146 <C. 

MS m/z: 464 (M'+H). 

3 3 3: 3 - [6- [ (4-^DD7xZMJtol^) - (2, 5->? 

7MD7i^;i/) eu> ? >-3 — r;i/] y'u^>m^^)i 



3- [6- [ (4-t7na7x.~)\sX)l'fc-)\,) - (2, 5-y7MD7i- 
)V) fcfiJS»-3— f;W 7t?i))im*^)l (160 mg, 0.34 mmoOSrX 

^y-;Kl5 mlHcigflPU ^7iSO&mmm mg)£}JDATimEE<£>7Kmf?fflf<; 

tt2 4mmmi^<mw^rzo Kfom&zmvrc'mz, mi£Tmmvrc 0 

yUijWD7h^77^-(MlJ-> : gt^X3^= 5 : 1 ) Tffigi! LT^IB 
te£#l(94 mg, 58 *)££f#ll£L-a#£:o 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.63 (2H, t, J = 7.6Hz), 2.95 (2H, I, J=7.6Hz), 
3.65 (3H, s), 5.89 (1H, s), 6.90 (1H, m), 6.97 (1H, m) , 7.36 (2H, d, 
J=8.4Hz), 7.53 (2H, d, J=8.4Hz), 7.55 (2H, m), 8.00 (1H, m), 8.45 (1H, d, 
J = l. 6Hz). 



O 
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IR (ATR) cm' 1 : 1731, 1489, 1319, 1225, 1 147, 821. 
mp: 121-123 *C. 
MS m/z: 466 (M + +H). 

334: 3- [6- [ (4-^dp7i-j^m^) - (2, 5-^ 



0 




3- [6- [ (4 -9UU )17.)1*-)1) - (2, 5-y7MD7iZ 

)V) tf'J> ? >- 3 -- OlO yotf^>m^^;i- (92 mg, 0.20 mmol)£ 

fh7kh'n77>(5 ml) KiSfl¥U TKSKb U 3^ A (23 mg, 0.5 mmol) cDtK^ 
flS(3 nl)£J0*T2ll#IBI«#Lfc. SffiifcKlOXBftB&TKSi?- h <J -7 A & 

JlffcLT«ffi4"fc^»(67 mg, 75 ttSWttStLTftfc. 

'H-NMR (400 MHz, CDC1 3 ) 5: 2.69 (2H, t, J=7.6Hz), 2.96 (2H, t, J=7.6Hz), 
5.92 (1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.52 
(2H, d, J=8.4Hz), 7.56 (2H, m), 7.99 (1H, m), 8.47 (1H, d, J=2.4Hz). 
IR (ATR) cm" 1 : 1704, 1489, 1309, 1216, 1149, 1081, 827. 
mp: 158-160 *C. 
MS m/z: 452 (M*+H). 

Anal, calcd for C 2l H l6 CIF 2 N0,S : C, 55.82*: H, 3.57%; N, 3. 10%; S, 7.10%: 
CI, 7.85%: F, 8.41%. Found: C, 55.70%: H, 3.75%; N, 3.19%; S, 7.12%; CI, 
8.64%; F, 8. 11%. 
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nmm 3 3 5: [6- [ (4-^dd7x^xj^z;|/) - (2, 5-i?7)l 



IM3 3 0T#e)tlfc2- [ (4-^DP7xrj^M-Jl/) - (2, 5- 

y7RD7xrjw -5 - (i, 3-^^-^y^>-2 — r;u) tru 

v> (602 mg, 1.3 mmol)<D 1 , 4 - >j®S& (30 ml) \Z 1 (30 

Id, «JBET»ffil/Tgi?££&fc. m$y'J*W07 hlf??^- (^It 
> : »BftX5 i ;U= 5 : 1) T**«l/T«gEffc£i»(530 mg, 98%) fc*HKS i: IT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.01 (1H, s), 6.94 (1H, m) , 7.01 (1H, m), 
7.40 (2H, d, J=8.4Hz), 7.54 (2H, d, J=8.4Hz), 7.81 (1H, d, J=8.4Hz), 
7.97 (1H, m), 8.20 (1H, dd, J = 2.0, 8.4Hz), 9.05 (1H, d. J=2.0Hz), 10.12 
(1H, s). 

IR (ATR) cm": 1708, 1489, 1376, 1322, 1151, 1 1 17, 756. 

mmm 3 3 6: 2 - [ (4-^ any xznj^-;H - (2, 5-y7M 

P7x-j^) -5- (hf^u^>- i -r r;u^^;u) euy> 
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' 7 xx„ 

[6- [ (4 3L-)\<7,)lfr-)l) - (2, 5-/7MP7I-JW 
*3*)V\ tfU> ? >-3 — r;i/] J&M^tH (82 mg, 0. 2 mmol) £ fcf^U v> 
(40 Ml, 0.4 mmol)(Di^'fk^5 1 l/>^^(5 ml) (C^^T^m (23 ^ 1, 0.4 mmol), 
h U T-fe V3ris7kmit'fcVM'3- h U >>A(85 mg, 0. 4 mmol) ^tPAT, 3^^*^ 
b7Co tSft]MW7K<&]DP^.TjS^^#Ji:L^m{C, ^x^;K80 ml)T«Rb7c. 

Sf^X5P;W=1 : DtilLT, / U«IBfc'&4& (89 mg, 
93 X) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.5-1.6 (6H, m), 2.3-2.4 (4H, m), 3.45 (2H, 
s), 5.91 (1H, s), 6.90 (1H, m), 6.98 (1H, m) , 7.35 (2H, d, J=8. 4Hz), 
7.52 (2H, d, J=8.4Hz), 7.53 (1H, m), 7.7 (1H, br), 8.02 (1H, m), 8.49 
(1H, d, J=2.4Hz). 

IR (ATR) cm"': 1583, 1487, 1321, 1149, 827, 725. 
mp: 113-114 t:. 
MS m/z: 477 (M + +H). 

Anal, calcd for C 24 H 23 C1F 2 N 2 0 2 S: C, 60.44*; H, 4.86*; N, 5.87*; S, 6.72*; 
CI, 7.43*; F, 7.97*. Found: C, 59.87*; H, 4.81*; N, 5.83*; S, 6.87*; CI, 
7.55*; F, 8.02*. 

3 3 7: 4 - [ [6- [ (4-^DD7x-MM-^) - (2, 5- 

y7MQ7i-^) hf'Jy>-3-fM ^B;i/frU> 
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nt&M3 3 ie- i (4-^od7i-mm-ji/) - (2, 5 

-y7MD7i^) *3-)V\ fcf'J v>- 3 tDWVV^rH K (82 mg, 
0. 2 mmol) (h^JP^U >(35 jlc I. 0.4 mmol)<Z)^'fb^5 : -^>^^(5 ml) IC^rUT 
(23 Atl. 0.4 mmolh h U 7-fe h ^S^aMb^St?- h V 0 A (85 mg, 0.4 
mmol)£flDAT, 3P#&!Ht# LZt 0 f&MW*£illl*.TEJ&£#jt 
X^;K80 mDT^Lfc. til^^LT, flS3ftiftifi7KTi5fe#Ufc. & 

V h^7^f-KW> : g^X3S>l/= 1 : 1 ) TffifSLLT, X^/— ;^6*S 
IMbUgSEfb£#>(90 mg, 94 %)&'&rzo 

'H-NMR (400 MHz, CDC1 3 ) 8: 2.4 (4H, m), 3.49 (2H, s), 3.6 (4H, m), 5.92 
(1H, s), 6.90 (1H, m), 6.98 (1H, m), 7.36 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.57 (1H, d, J=8.0Hz), 7.71 (1H, br-d, J=8.0Hz), 8.02 (1H, m), 
8.53 (1H, d, J=2. OHz). 

IR (ATR) cm'': 1583, 1484, 1321, 1 149, 1 1 16, 827, 725. 
mp: 120-121 "C. 
MS m/z: 479 (M + +H) . 

Anal, calcd for C„H 2I C1F 2 N 2 0 3 S: C, 57.68*; H, 4.42%; N, 5.85*; S, 6.70*; 
CI, 7.40*; F, 7.93*. Found: C, 57.41*; H, 4.43*; N, 5.90*; S, 6.82*; CI, 
7.52*; F, 7.91*. 

3 3 8: [6- [ (4-^DD7x^;^-;i/) - (2. S-^7)l 

*U7x.~)V) hf'Jy> - 3 --Ok) 
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0 




mmm 3 3 5t*§<e> ntz [6- [ (4-^od7iz;i,xm^) - (2, 5 

-y7MD7x-;P) t?U^>-3 — r;i/] Ttf^/NMU^t: F (HO mg, 

0.27 mmol)<D t - / (3. 0 ml) (I 2-*?-)V- 2 -^t->(143w 1, 
1.35 mmol) SrflDAfc. d <D,®?l$nc U >^~7KS^ h U ^7 A (32. 4 mg, 0.27 
mmol)£>7.K*&$t(0.6 ml)£*JD*-, ^ e>HIE^^^- h U (98 mg, 1.08 mmol)£ 
J10^T> 20#p B ljf#b7Co K!fcmiZ7k (20 ml) tmmU ml)£J!jQ*.T, ^n^rg^ 
&X^;M100 ml)(CTJ4iiib7Co ^ttS^^^Q^7KT^#. ^Lt^c^^. 

(71 mg, 62 «)$r^tf^iLT#7Co 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.03 (1H, s), 6.96 (1H, m), 7.03 (1H, m), 

7.42 (2H, d, J=8.4Hz), 7.56 (2H, d, J=8.4Hz), 7.73 (1H, d, J=8.4Hz), 

7.97 (1H, m), 8.35 (1H, dd, J=2.0, 8.4 Hz), 9.20 (1H, d, J=2.0Hz). 

IR (ATR) cm' 1 : 1685, 1596, 1498, 1322, 1153, 1085, 754. 

mp: >230 X:. 

MS m/z: 424(M + +H). 

Anal, calcd for C I9 H I2 C1F 2 N0 4 S: C, 53.84*; H, 2.85*; N, 3.30*; S, 7.57*; 
CI, 8.37*; F, 8.97*. Found: C, 53.47*; H, 2.81*; N, 3.46*; S, 7.65*; CI, 
8.49*; F, 9.00*. 

mmm 339: 3- [ (a-zuu? x.-)i*)i>£-)i) - (2. 
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mmm 1 4 1 -cnznrz3 - 1 (4-^dd7hj^m-;w - (2, 5- 

y'7^D7i-;W tf»Jv> (162 mg, 0.427 mmo 1 ) (DMit * ^ U > 

(15 ml) fc. 3 -*nn»3feJft#K(81 mg, 0. 47 mmol) £JJD*.T24l$fB]ift# Lfc. 
S/£*££x— x;K60 mOT^fRL^m^. iSfPMW7j<, tK, ggfP^TKTifc^ 

h^^7^-(P^X^;i/)(C#L^IE^^^(68 mg, 40 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.58 (1H, s), 6.95 (1H. m), 7.03 (1H, m). 
7.29 (IH, dd, J=6.6, 8.0Hz), 7.42 (2H, d, J=8. 6Hz), 7.57 (1H, d, 
J=8.0Hz), 7.62 (2H, d, J=8.4Hz), 7.66 (1H, m), 8.10 (IH, d, J=6.6Hz), 
8.29 (IH, s). 

IR (ATR) cm" 1 : 1573, 1492, 1438, 1329, 1248, 1151, 1081, 820. 
mp: 183-184 t:. 
MS m/z : 396 (M + +H) . 

Anal, calcd for C I8 H I2 C1F 2 N0 3 S: C, 54.62*; H, 3.06*; N, 3.54*; S, 8.10*; 
CI, 8.96*; F, 9.60*. Found: C, 54.19*; H, 2.99*; N, 3.67*; S, 8.27*; CI, 
8.92*; F, 9.53*. 

nffiM 3 4 0 : 4- [ (4-^D07x-;UM-^) - (2, 
□ 7x-;i/) *j-)V\ fcf'J^>-N-^-^'>K 
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F 




MMM 1 4 2T#bnfc4 - [ (4-^PD7xZMM-;i/) - (2, 5- 
^7^071^) tfU> ? > (221 mg, 0. 58 mmol) <omt* ^ U- > 

(20 ml) (w, 3 -^ooifi^mUKdOO mg, 0. 58 mmol) £*nAT20l5fyN*# Lfc, 

'J^^;P^PTh^77^-(@fi?x^;U)H#b^l5^^l(183 mg, 80 *) £?# 

fro zn&JL?/ -Jlfr *>m&fcVXM&ft&& £ LTif:. 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.62 (1H, s), 6.97 (1H, m), 7.06 (1H, n) , 

7.42 (2H, d, J=7.2Hz), 7.44 (2H, d, J=8.8Hz), 7.60 (2H, d, J=8. 8Hz), 

7.68 (1H, m), 8.17 (2H, d, J=7.2Hz). 

IR (ATR) cm"': 1479, 1322, 1263, 1149, 1081, 813. 

mp: 211-212 X:. 

MS m/z: 396 (M + +H). 

Anal, calcd for C 18 H I2 C1F 2 N0 3 S: C, 54. 62*; H, 3. 06*; N, 3.54*; S, 8.10*; 
CI, 8.96*; F, 9.60*. Found: C, 54.19*; H, 2.92*; N, 3.65*; S, 8.26*; CI, 
8.99*; F, 9.61*. 

4 8 : 3-gPd-4- [ (2, 5 - y7Ma7xZ;[/) — h h'D^y 
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yWyyntfJP75>(1.4 ml, 10 mmol) (Df- h 5 t Kn7 7>»tt(14 ml)H, 
n-y^;i/ , J5 1 ^A(6.3 ml 1 1 . 59M^\+-^ >mt&) £ - 78t:TiQ;LTlO0'HflS# 
LfemtC13 -^DDtf U y>(l. 13 g, \0 moD&m^tc. Z0ftffl'&\Z2, 5- 
S^JI/^D^XT^t KO.09 ml, 10 mmol) SiJQAT, C0t*T#fi 
IT, ££{Cl0#P B m#l/fc o ^bT> ; E-^A7K^^Jp^rc(7)^(C, ffKX 
?MK80 ml)T»?L7Co M^TKTftfc^ VTzmztfcm Lfzo 

LT, «IBfk-g-#j (1 . 33 g, 52 %) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.87 (1H, br), 6.26 (1H, s), 6.90-7.02 (3H, 

m), 7.58 (1H, d, J=4.8Hz), 8.47 (1H, s), 8.48 (1H, d, J=4.8Hz). 

IR (ATR) cm" 1 : 3178, 1592, 1490, 1 174, 1039. 

mp: 169-170 

MS m/z: 255 (MO. 

4 9 : 2, 5-^DP-4- [ (2, 5-y7MD7x^) — b K 




v-T yyDtf;UT^ Xl.4 ml, 10 mmoD^h^t K P 7 y >7«(14 ml) (3, 
n-^;UU5 lr >A(6.3 ml, 1 . 59M^\+1t >mm £ - 78*CTtnx.T10^^it^ 
LTcmz2, 5 - y^ODtf'J y>(l.48 g, 10 mmol) £flP;L£:o 30#fyi&K2, 
5 -y7;^D^>X7;Pft KO.09 ml, 10 mmol) £2JPAT> ^COtST' 
#imbT, £ £ fClO^lg^L 7c 0 :^b7>^x£A7k^£JP;L£<Z>-&(;:, g£ 
&X5f;K80 ml)T^r*RL7Co W^J1£J&0> gafP^^TKT^ L fzWz&m L 
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3>LT- «5IH^«5(1.93 g, 67 %) &Wt* 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.64 (1H, d, J=4. 0 Hz), 6.28 (1H, d, J=4.0 
Hz), 6.89 (1H, m), 7.02 (2H, m), 7.64 (1H, s), 8.30 (1H, s). 
IR (ATR) cm" 1 : 3226, 1579, 1492, 1243, 11 10, 1062. 
mp: 160-161 *C. 
MS m/z: 289 (M*). 

^ffiM 3 4 1: 3 -^7 □□- 4 - [ (4 -?PP 7 xXJl/^:fr) - (2, 5-y 



###14 8T#e>nfc3 -^7UO-4 - [ (2, 5 -v^JU^P^xx;!/) -h 
Kp*v*5P;H hTU^> (511 mg, 2. 0 mmol) £$gft^x;U (3.0 ml) (C^ 

^Oii^y^fJl,m7$K (10 ml) 4 - ^ P P^>if >^:* 

-;K375 mg, 2.6 mmol) <h^;*7 U (414 mg, 3 mmol) ^^^HHmTJnA 

U MflETML/io ^yU^Mo7h^77^ - (^\=Mi-> : gt^x 
3MU=8:1) IdttU *ffE<ffc-£% (196 mg, 26 %) £EKfc£ LTftfco 
'H-NMR (400 MHz, CDCI 3 ) 6: 6.07 (1H, s), 6.95-7.08 (2H, m), 7.18 (1H, 
m), 7.23 (2H, d, J=8.8 Hz), 7.26 (2H, d, J=8. 8 Hz), 7.58 (1H, d, J = 5.2 
Hz), 8.51 (1H, d, J=5. 2 Hz), 8.58 (1H, s) . 




ci 

VfV^n 
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IR (ATR) cm" 1 : 1577, 1473, 1211, 1089, 1012, 817. 

mp: 70-72 *C. 

MS m/z: 382(M + +1). 

USS^J 3 4 2: 2, 5-S?£dP-4-[ ( 4 - ^7 □ □ g x - (2, 

5-y7MD7i-JI/) pt^U] fcf'Jv> 




#%^4 9'T#bnfc2, 5-> f ^PD-4- [ (2, 5 - iSyjlstU 

)V) -kh'D + y/^] tf'J^>(580 rag, 2. 0 mmol) *mtJ-Jr-)V (3.0 

ml) H^L^1C> ttiiOy^WMTS KSrJDAl 7 PtP^jftj^Lfco 

C®MS:y/fJ^;i/A7 5 K (10 ml) i~i£^U 4-^DD^>f>?t 
— ;M375 mg, 2.6 mmol) hmMts U V A (414 mg, 3 mmol) £^3tf?H^TJjD A 

— r;U=10:l) K#U flJgEffc'&to (484 mg, 58 %) £@#:<h LTSfe. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.96 (1H, s) , 6.95-7.04 (2H, m), 7.01 (1H, 
m), 7.23 (2H, d, J=8. 8 Hz), 7.26 (2H, d, J=8. 8 Hz), 7.54 (1H, s) , 8.33 
(1H, s). 

IR (ATR) cm' 1 : 1570, 1495, 1473, 1326, 1207, 1090, 1012, 816. 
mp: 128-129 X:. 
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MS m/z: 416 (MHO. 

H»J 3 4 3: 3-^DD-4 - [ ( 4 - 9 □ □ 7 x )V) - (2, 



»J3 4 1-eHenfc3-i7DD-4- [ (4-^DD7irW) - (2, 
5-^7MD7x^) *^;H hfU> 5 > (122 mg, 0.32 mo\)(D*5> J—)V 
(12 ml) -fc ; EUy^>^7 , NT> ; E-^AE7KfO#j (60 mg) £JtJP;L. 3 

0%i§^b7K^7K (6 ml) £2J0;LT, 2 4P#P^S#b7c 0 ffcKx^T^fMKLfc 

^y-M^^iibtt, ^fs{b^ (io3 mg, im&m&mWimtLT'&tco 

'H-NMR (400 MHz, CDC1 3 ) 6 : 6.23 (1H, s), 6.94 (1H, m), 7.06 (1H, m) , 
7.41 (2H, d, J=8.0 Hz), 7.53 (1H, m), 7.59 (2H, d, J=8.0 Hz), 8.11 (1H, 
d, J=5.2Hz), 8.55 (1H, s), 8.60 (1H, d, J=5.2Hz). 
IR (ATR) cm"': 1577, 1490, 1321, 131 1, 1 151, 1083, 821. 
mp: 160-161 "C. 
MS m/z: 414(M + +H). 

Anal, calcd for C I8 H M C1 2 F 2 N0 2 S: C, 52. 19*; H, 2.68*; N, 3.38*; S, 7.74*; 
CI, 17.12*; F, 9.17*. Found: C, 52.17*; H, 2.69*; N, 3.44*; S, 7.96*; CI, 
17.12*; F. 9.00*. 

3 4 4: 3 - 2 an- 4 - [ ( 4 - 9 □ □ y^zL)V7s)Vy j - (2, 
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HWJ34 1T1#b^;3-^DD-4- [ (4-^DD7ilMt) - (2, 
5-y7JWD7iZJW e»JS>><75 mg, 0. 20 mmol) (Dtgffc;*?- k> 

(10 ml) MIC, 3-^DDl$,|fi (33 mg, 0.20 mmol) £3inA, *KtfTF3 
NfW«J*Ufc. X-t-;K80 ml)T#fRL7c^K, »«S7KitSfPft**T«c^ 

tt>:»8ex^=3 : 1) \Z£VmmVT. mtZit&m (48 mg, 60X)£^7 
Xfl/t7-j|^ (1:1) £bTt#7c, 

'H-NMR (400 MHz, CDC i 3 ) <5 : 5.53 (1/2H, s), 5.66 (1/2H, s) , 6.83 (1/2H, 
s), 6.95-7.08 (3/2H, m), 7.23 (1/2H, m), 7.25 (1H, d, J=8.4 Hz), 7.26 
(1H, d, J=8.4 Hz), 7.34 (1H, d, J=8.4 Hz), 7.36 (1H, d, J=8.4 Hz), 7.37 
(1/2H, m), 7.76 (1/2H, d, J=5. 2 Hz), 7.98 (1/2H, d, J=5.2 Hz), 8.47 
(1/2H, s), 8.56 (1/2H, d, J=5. 2 Hz), 8.60 (1/2H, s), 8.61 (1/2H, d, 
J=5.2 Hz). 

IR (ATR) cm" 1 : 1577, 1490, 1396, 1 168, 1049, 1033, 817. 
MS m/z: 398 (M + +H). 

FAB-MS: 397.9992 (Calcd for C lg H l2 Cl 2 F 2 NOS: 397.9985). 

3 4 5: 2, 5 □ □ - 4 - [ (4-^DD7iZMM^) - 

(2, 5-/7MD7x^) *3-)V\ fcT'J>?> Q. 5 7KfD#) 



447 



WO 03/055850 



PCT/JP02/13792 



mmmS 4 2-e#<E>nfc2, 5-y^DD-4- [ (4-?DD7i-JW) 
- (2, 5-y'7J^D7i^) tfU> ? > (60 mg, 0. 14 mmol) <D& 

<t*7-U> (3.0 ml) mWHZ. 3-^PDil^m#m (62 mg, 0.36 mmol) £;fJD 

3m$mwistco x-^;K8o mOT^t-fc^tc, mm&mtunw 

•7h^77^- C\*1f-> : Bt^X^ = 5 : 1) DififglUT, /\^1f>^ 
£il£llteLT£l&2fl;-&#> (55 mg, 88 *) £#fc 0 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.15 (1H, s), 6.93 (1H, m), 7.05 (1H, m), 
7.44 (2H, d, J=8. 8 Hz), 7.50 (1H, m), 7.59 (2H, d, J=8. 8 Hz), 8.13 (1H, 
s), 8.55 (1H, s), 8.33 (1H, s). 

IR (ATR) cm" 1 : 1569, 1492, 1321, 1147, 1118, 1083, 821. 
mp: 147-148 "C. 
MS m/z: 448(M + +H). 

Anal, calcd for C I8 H 10 C1 3 F 2 N0 2 S, 0. 5H 2 0: C, 47. 23*; H, 2.42*; N, 3.06*; S, 
7.01*; CI, 23.24*; F, 8.30*. Found: C, 47.25*; H, 2.24*; N, 3.21*; S, 
7. 19*; CI, 23.25*; F, 8.32*. 

FAB-MS: 447.9572 (Calcd for C lg H n Cl 3 F 2 N0 2 S: 447.9544). 

MMM 3 4 6: 4- [5-^dp-4- [ (4-7aD7izm) - (2, 
5-y7MD7x-^) ^)V\ bf U >?>- 2 ^E)Ufr U > 



448 



WO 03/055850 



PCT/JP02/13792 




CI 



F 



CI 



mmm3 4 2T?%<bntz2, 4- [ (4-^DD7i-JW) 

- (2, 5-y7JWD7i-^) *?-)l>] tf'JvXlOOmg, 0. 24 mmol) t^E 

;u*u>(2oo m!)ct)i, 4-^^-^it> (l.omi) mm^mnmn.'r\oox:-c 
2 0r«tfc, ^£t?££p^ ^x^;K4o mDT^iRLTc^ic. mm* 

5>U#y;i/^ D7 h^77 ( / \+it> : ^X^;U= 5 : 1) CiD 

*s^lt, ^fB<b^#j (ioo mg, 89 %) zmvtymt Lxmtzo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.48 (4H, m), 3.82 (4H, m), 6.00 (1H, s), 
6.94 (1H, s), 6. 94-7.04 (2H, m), 7.09 (1H, m), 7.23 (2H, d, J=8. 4 Hz), 
7.24 (2H, d, J=8.4 Hz), 8.12 (1H, s). 
MS m/z: 467(M*+H). 

MMffl 3 4 7: 4- [5-^ap-4- [ (4-7D07i-J^MZJ|/) - 
(2, 5-y7MQ7x^) b°'J:x>-2 — Qj/j ^jMn|_> 



4- [5-70D-4- [ (4 -^OD^x-;U^^-) - (2, 5-y7^P 
7i-iW tf'J^>-2-<;H ^;U*U> (90 mg, 0. 19 mmol)<7)^ 

(12 mi) mmz. -t^Eijy'^y&Kyy^-tyAMyktu® (60 mg) £ 

JO*.. 3 0%jg^b7K^7k (6 ml) £flP*.T, 8Wj$LL »ttX3=JUT* 




^ CL 
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i^y'J*WD7hi^77^ - (^\+1t> : %m^)l= 3 : 1) 
X^y-M^^tLT, m^it^m (80 mg, 83*)£M£fftKII<hl'-a#7Co 
'H-NMR (400 MHz, CDC1 3 ) 5: 3.54 (4H, m), 3.84 (4H, m), 6.12 (IH, s) , 
6.90 (1H, m), 7.02 (1H, m), 7.42 (2H, d, J=8.4 Hz), 7.45 (1H, s) , 
7.46(1H, m), 7.58 (2H, d, J=8.4Hz), 8.06 (1H, s). 
IR (ATR) cm" 1 : 1585, 1494, 1475, 1317, 1240, 1 145, 1091, 831. 
mp: 180-181 <C. 
MS m/z: 499 (M 4 +H). 

Anal, calcd for C 22 H 18 C1 2 F 2 N 2 0 3 S: C, 52.92*; H, 3.63*; N, 5.61*; S, 6.42*; 
CI, 14.20*; F, 7.61*. Found; C, 52.68*; H, 3.56*; N, 5.69*; S, 6.70*; CI, 
14.32*; F, 7.97*. 

$£t&M 3 4 8: 4- [2- [5 4 - [ (4-^DD7i-W) - 

(2, 5-y7MQ7x^) bf'J^>-2 — Ol/j 




^«J3 4 2T*#£>nfc2, 5-^^ DO- 4- [ (4-^DD7iim) 
- (2, 5-v7JW07iZJl/) tfU5^> (100 mg, 0. 24 mmol) 1 4 

-^*'J >X^7 5 X200 uDOl, 4-v^-^1t> (1.0 ml) ?&f&£g 
*£IB&T100 , CT2 BIW«#Lfc. MSTftfllft. ifBfiX^;K40 ml)T*«R 

LT»SE ^y'J*WP7h^77^- ( 3 % j* * / ^ 
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od*m) (ict«9*itiLT, mmt^m (12 mg, 10 %)^m^ntLxmz a 

'H-NMR (400 MHz, CDC 1 3 ) 5: 2.42 (4H, m), 2.54 (2H, d, J=6. 0 Hz), 3.27 
(2H, q, J=6.0 Hz), 3.67 (4H, m), 5.12 (br, 1H), 5.90 (1H, s), 6.61 (1H, 
s), 6.86-7.0 (2H, m), 7.06 (1H, m), 7.15 (2H, d, J=8. 4 Hz), 7.16 (2H, d, 
J=8.4 Hz), 7.95 (1H, s) . 
MS m/z: 510 (M*+H). 

nmm 349: 4- [2- [s-^dd-4- [ (4-^dd7x-mj^ 

Jl) - (2, 5-y7J^D7i^) \i^Vy- 2-^ M 

^ CI 

n-i H 0 

• TX 

4- [2- [5-70D-4- [ (4-^DD7xZJ^t) - (2, 5-v7 

Mn7i-J0 ifu^>-2 — r;i/) 7$yifM ^;u*u> (11 

mg, 0.032 mmol)©*^/-^ (12 ml) -fc^E U 7*f>iA7 >^&n^ A 

E37K?P^ (10 mg) £flD*_, 3 0 %i&M;7Kf!t7j<: (1 ml) 8flffbUi# 

mrm^LfzWz. lMy'j^Wn?h^77^- (3%^^y-;u, 3% t 

-yW^^DD^M^i) KcfcDMU (5.0 mg, 42*) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.2-3.4 (4H, m), 3.54 (2H, m) , 3.81 (2H, m), 

3.91 (2H, m), 4.44 (2H, m), 6.09 (1H, s), 6.88 (1H, m), 6.98 (1H, m) , 

7.22 (1H, s), 7.40 (2H, d, J=8.4 Hz), 7.51 (1H, m), 7.60 (2H, d, J=8. 4 
Hz), 7.94 (1H, s). 
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IR (ATR) cnf 1 : 1600, 1494, 1324, 1 151, 1085, 754. 
MS m/z: 558(M 4 +H). 

FAB-MS: 558.0837 (Calcd for C 2 <H 24 C1 2 F 2 N 3 0 4 S : 558.0833). 

HJWJ 3 5 0: 5 -7>? K*^;U- 2 - [ ( 4 - ^7 o □ ? x ~ 
(2, 5-y7Jl/tD7i-^) tfU^> 

o=s=o 

CI 

^»!|3 3 lT#e>nfe2 - [ (2, 5- 

v^m-d^x^P) *3\H0 - 5- (kKn^y^fjy) t?U^> (471 mg, 

1.15 mmol) ZWmtmm (4 ml) tN, N-y7fWM7$h' (16 ml) CD 
*g-&*£Kli§fl?U Jyftth'J^A (112 mg, 1.72 mmol), hU7x'M77 
^> (451 mg, 1.72 mmol) £JJDA90 "CtCTSBf^if # Lfco SJ^^^tClTK^JbO 

^7A7D7h^77^-(:#LT ( 'V*1f-> : St^X^U = 3 : 1 ^ £H ^15 ^ 
D#/t#iS£Mffit*gL<T, mZit&m (244 mg, 0.561 mmol, 49 %) 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 4.42 (2H, s), 5.96 (1H, s), 6.94 (1H, m) , 
6.99-7.05 (1H, m), 7.40 (2H, d, J = 8. 8 Hz), 7.55 (2H, d, J = 8. 8 Hz), 
7.60 (1H, d, J = 8. 1 Hz), 7.72 (1H, dd, J = 8. 1, 2.0 Hz), 8.02 (1H, m) , 
8.57 (1H, d, J = 2.0 Hz). 
MS m/z: 435 (MM-H). 
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nmm 3 5 1 : [ 6- c (4-»dq7xzw^ji/) (2, s-~jy)i>s>r 



TJU^f>#H^T, 5 -T-J/F*^- 2 - [ (4 - * □ □ 7 x.z.)VX)Vft=. 
)V) (2, 5-y7MD7i"A) tT'Jv> (77 mg, 0.177 mmol) , 

/^v^A^m (14 mg), RrXKB6x^;i/ (2 ml)£x^/-;U (10 ml) {CflD*. 

U V9uu^9> : = 10:l^m8IU;D#;t#i®£MJEig*£LT, 

SBB-ft'&tt (28 mg, 0.0685 mmol, 39 %) ^a«iLt#fe. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.84 (2H, brs), 3.92 (2H, s), 5.94 (1H, s), 

6.92 (1H, m), 7.03-6.98 (1H, m), 7.39 (2H, d, J = 8. 3 Hz), 7.56 (2H, d, 

J = 8.3 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.74 (1H, d, J = 8. 1 Hz), 8.01 

(1H, m), 8.57 (1H, s). 

MS m/z: 409 (M'+H). 



nmm 352: c [6- [ (4-7an7x-ji/m^) (2, 

tD7i3) lf'Jy>-3-fJl/] *J-)V\ M/U>g?tert- 

7*J-)\> 




CI 




CI 
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mmms 5 o-e*#s>nfc5 2- c (4-^do7xz^m 

-Jl/) (2, 5-y'7Jl/tD7x-^) J*^] tf U x > (230 mg, 0.529 
mmol)RtfA 0 ^v^AcK^ (46 mg) @t^X3S»U (15 ml) &tfx^ / (15 

mi)(D^^(cijDAfc^> \i^EE<D7kmmmn.TT*45ttmm&Ltzo Kfomsvo* 

*>T&lstz'&\Z. ZmZffiEETmmLtco %%tltz.mi&%:i?>7UU*$> (5 ml) 
iZ®MLtz'&. KUX?;l/7^> (70 1, 0.499 mmol)> y-tert-» 
h (174 mg, 0. 996 mmol) SrjlJDA, ^^(CT3 B fflfeftLTzc Kfo® 

mmit&m (78 mg, 0.153 mmol, 37 %) ^IfeiMSiiUTIIfe. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 1.45 (9H, s), 4.34 (2H, d, J = 5.6 Hz), 4.91 

(1H, brs), 5.93 (1H, s), 6.91 (1H, m), 6.98-7.04 (1H, m), 7.39 (2H, d, J 

= 8.8 Hz), 7.54 (2H, d, J = 8. 8 Hz), 7.59 (1H, d, J = 7. 8 Hz), 7.67 (1H, 

dd, J = 7.8, 2.2 Hz), 7.99 (1H, m), 8.53 (1H, d, J = 2. 2 Hz). 

IR (ATR) cm"': 1700, 1573, 1492, 1394, 1365, 1322, 1276, 1 241, 1149, 

1087, 1047, 1014. 

MS m/z: 509 (M + +H). 

MMM 3 5 3: [ [6- [ (4-7QD7iZW^) (2, 5-j?7J\s 
tD7i^) lf'Jy>-3 — r;H *?-M -N- (tert-7~h 





ci 
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)V) (2, 5-y7MD7i-^) -5 - (th'D^y^fJb) fcTU 

v> (178 mg, 0.435 mmol) . y- t e r t-^JK^yAM+y^-h 
(142 mg, 0.653 mmol), h U 7x~J^7n7^ > (171 mg, 0.653 mmol) <Dy^ b 
7hKD77> (5 ml) ^M^> ryy^M^iy-fvynt:^ (128 1, 
0.653 mmol) £flD*_, MKT5I#|I3JI# Lfc. OP*., St^X^ 

ftfc#®£«JEJ*fgLT, ^fHYb-D^ (78 mg, 0.128 mmol, 32 %) &m&m®i 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.48 (18H, s), 4.78 (2H, s), 5.94 (1H, s), 

6.93 (1H, td, J = 9.0, 4.4 Hz), 6.98-7.04 (1H, m), 7.38 (2H, d, J = 8. 6 

Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.58 (1H, d, J = 8. 1 Hz), 7.71 (1H, dd, J 

= 8.1, 2.4 Hz), 7.96-8.00 (1H, m), 8.57 (1H, d, J = 2. 4 Hz). 

1R (ATR) cm" 1 : 2979, 1795, 1727, 1695, 1492, 1392, 1367, 1328, 1255, 

1224, 1132, 1087, 1033. 

MS m/z: 609 (M*+H). 

mmm 3 5 4: [6- [ (4-gpp:7xx;k*;Ufrx;u) (2, 5-?y)i>* 




CI 
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[ [6 - [ (4-^D07i-J^*-^) (2, 5-y7J^07xr 
)\<) t°U^>-3--f;U] -N- (tert-7'h + y*M 

>l t e r t (70 mg, 0. 115 mmol) /-)V (2 

ml) mmzmMB. (2 ml) £Jin;L, ^TSKT3B^fl|#l,£: 9 £ MEET 
ig*!SU f#6n7c3ISKX^y-;U£j!jQAMEEMLT, Umit^m (51 mg, 
0.115 mmol, 100%) &&&m3iii LTf#7c 0 

'H-NMR (400 MHz, CD 3 0D) 6: 4.18 (2H, s), 6.22 (1H, s). 7.03 (1H, td, J 
= 9.3, 4.4 Hz), 7.11-7.17 (1H, m), 7.52 (2H, d, J = 8.8 Hz), 7.64 (2H, d, 
J = 8.8 Hz), 7.79 (1H, d, J = 8.3 Hz), 7.92 (1H, dd, J = 8.3, 2.2 Hz), 
8.05-8.09 (1H, m), 8.71 (1H, d, J = 2. 2 Hz). 

IR (ATR) cm-': 1600, 1571, 1492, 1394, 1349, 1313, 1278, 1 232, 1 170, 
1147, 1079, 1037, 1012. 
MS (m/z): 409 (M + +H). 

Anal, calcd for C 20 H 15 C1F 2 N 2 0 2 S • HC1 : C, 51.25; H, 3.62; CI, 15.92; F, 
8.53; N, 6.29. Found: C, 51.11; H, 3.57; CI, 15.50; F, 8.39; N, 5.83. 

^MW 3 5 5: N-T-fe^;i/-N- [ [6- [ ( 4 - ? D □ 7 x — 
)V) (2, 5-y7MD7i-J^) *?-)V\ lf'Jy>-3-^JH Y 
-fehTSH A) &#N- [ [6- [ (4-^DD7i-J^;^Jl/)' 

(2, 5 -z/7)l*U7zL-)l) faf'J y>- 3-<;i/] *^;|/] 7th 

7 5 K (<££®B) 



f jCCCQ 






CI 



CI 
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HJfi^J3 5 lT^f>nfc [6- [ (4 -^DD^x— ;U^;Ut}n-;|/) (2, 5- 
y7MD7irjk) e U v>- 3 --f;U] *^;i/7$> (40 mg, 

0.0978 mmol) ©y^DD^^> (3 ml) ^«itc, N — ;* J-fy^fyik 'J > (26 1, 
0.234 mmol), TtWD'JH (16 1, 0.234 mmol) SrSfcJftTKlJO*., Mil 

£#U ^it>:RKl^ = 2:3*W»«fc9»fc$Hi!*«JE»i«LT, «SH 
it&toA (filttft^i) (15 mg, 0.0304 mmmol, 40 X) SSM*tl/T, ^ 
fBfc^lB mffi&it&yo) (12 mg, 0.0266 mmol, 27 X) 
fc. 

'H-NMR (400 MHz, CDC1,) <5 : 2.43 (6H, s), 4.96 (2H, s), 5.93 (1H, s), 

6.91 (1H, m), 6.98-7.03 (1H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.54-7.61 (2H, 

m), 7.55 (2H, d, J = 8. 5 Hz), 8.02 (1H, m), 8.51 (1H, d, J = 1.7 Hz). 

IR (ATR) cm' 1 : 1712, 1689, 1573, 1492, 1423, 1369, 1319, 1267, 1201, 

1149, 1079, 1029. 

mp: 60-64 °C. 

MS m/z: 493 (M 4 +H). 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 2.03 and 2.04 (3H, rotamers), 4.42-4.50 (2H, 
m), 5.89 (1H, brs), 5.93 (1H, s), 6.92 (1H, td. J = 9. 1, 4.4 Hz), 6.97- 
7.02 (1H, m), 7.41 (2H, d, J = 8. 1 Hz), 7.57 (2H, d, J = 8. 1 Hz), 7.61 
(1H, d, J = 8. 1 Hz), 7.71 (1H, d, J = 8. 1 Hz), 7.98-8.03 (1H, m), 8.54 
(1H, s). 
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IR (ATR) cm' 1 : 1 650, 1673, 1525, I486, 1430, 1396, 1355, 1319, 1280, 
1230, 1147, 1085, 1016. 
mp: 177-178 °C. 
MS m/z: 451 (M'+H) . 

3 5 6: N- [ C6- [ (4-^DD7x^M^) (2, 5-v 
7)l*U7x.-)l) h°Uv>-3 — r;i/] -N' , N ' - V 



IU£#I3 5 4X"n^tlfz6 - [ (4-7Q07I-MM-JP) (2, 5- 

^7;w^-D^x-;i/) bfUv>-3--r;H ^;py ^ (60 

mg, 0.135 mmol) ©y^nn^> (5 ml) ^^td, N - * ^^JUtfc U > 
(180 1, 1.62 mmol), 4 - i?*^)V7 ^ / tf U (10 mg, 0.0819 mmol) & 
cfct^N, N-y^^M^?/^^^^ (66 1, 0.609 mmol) £iD*., 

3:2^ttJ^5cfc Df#/c#iIi£MJ£MLT, *gf2^#| (48 mg, 0.0930 mmol, 

70 %) ^B^mtvxntzo 

•H-NMR (400 MHz, CDCl 3 ) <5 : 2.76 (6H, s), 4.29 (2H, d, J = 6.4 Hz), 4.43 

(1H, t, J = 6.4 Hz), 5.94 (1H, s). 6.92 (lH, m), 6.98-7.04 (IH. m), 7.41 

(2H, d, J = 8.6 Hz), 7.58 (2H, d, J = 8. 6 Hz), 7.66 (1H, d, J = 8. 1 Hz), 
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7.79 (1H, dd. J = 8. 1, 2.5 Hz), 8.02 (IH, m), 8.6) (1H, d, J = 2. 5 Hz), 
mp: 177-178 °C. 
MS m/z: 516 (M*+H). 

nmm 357: 2- [ [6 - c (4-»dp7izw^) (2, 5-i? 



iMJ3 5 iTH^n^6- [ (4-^DD7izji/x;p*-;i/) (2, 5- 

y7RD7i^) tfJy>-3-^;H ^^;i/T^> (30 rag, 

0.0734 mmol) <£>^DD;*^> (4 ml) jgfflttC N - *^;HE;pJfc U > (10 1, 
0.0881 mmol)*5«ktf£7 0D^y:fr*>';U&X^ (9 1, 0.0807 mmol) 
TJcUpA, &ffiKTii$ra*#Lfc. Kmmm\Z7k&1m?i, >>?un*?>-vm 

M^777yay'J^y>7J7A^OT 7-f — fcttU ^\^+»"> : Wf& 
JL^-)V = 3:2jgaj««fc9f#fc#iH£«/£ii*&LT, SIB^^^J (28 mg, 0.0550 

mmol, 76 %) &&&mmti>x&rz. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.39 (3H, t, J = 7. 1 Hz), 4.37 (2H, q, J = 
7.1 Hz), 4.55 (2H, d, J = 5.9 Hz), 5.94 (1H, s), 6.89-6.94 (1H, m), 
6.98-7.05 (IH, m), 7.40 (2H, d, J = 8. 3 Hz), 7.56 (2H, d, J = 8. 3 Hz), 
7.53 (IH, brs), 7.62 (IH, d, J = 8. 1 Hz), 7.72 (IH, d, J = 8. I Hz), 
7.97-8.03 (IH, m), 8.58 (IH, s). 



0 
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mp: 193-194 °C. 



MS m/z: 509 (M'+H). 

mM®\ 3 5 8: N — [ [6- [ (4-^DD7i-KMzj|/) (2, 5-y 



HiS0!)3 5 4T#e>n/c6 - [ (4 ^-)17,)1*-)1) (2, 5 - 
^7MP7irj|.) If' Jy> - 3 --f ;U] ^f^7 5>MS (40 
mg, 0.0898 mmol) CO> J ^DP^^> (6 ml) mWZ, MJX^;W7^> (45 1, 
0.324 mmol), 4 - >> *^)VT ^ 7 fcf U i?> (5 mg, 0.0449 mmol), 1 -X^;P 
-3- (3 - y^f;i/7 5y ^Dtf;P) $ (21 mg, 0.108 

mmol) :fe«ktfN- p - Vl/)Vtf^ ~>> (25 mg, 0.108 mmol) €JPA, £i&CT 

mVT, mZik^i® (41 mg, 0.0661 mmol, 73 X) L,T#feo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.44 (3H, s), 3.59 (2H, d, J = 6.4 Hz), 4.44 

(2H, dd, J = 6.1, 2.8 Hz), 5.42 (1H, t, J = 6.1 Hz), 5.95 (1H, s), 6.91 

(1H, m), 6.96-7.03 (2H, m), 7.33 (2H, d, J = 8. 3 Hz), 7.41 (2H, d, J = 

8.6 Hz), 7.57 (2H, d, J = 8. 6 Hz), 7.58 (IH, d, J = 8. 1 Hz), 7.66 (1H, 



H 0* *0 



O H fY 
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dd, J = 8. 1, 2.4 Hz), 7.74 (2H, d, J = 8. 3 Hz), 8.01 (1H, m), 8.49 (1H, 
d, J = 2.4 Hz), 
mp: 217-218 °C. 
MS m/z: 620 (M + +H). 

^MM 3 5 9: N — [ [6- [ ( 4 - 2 P P 7 x ~ )V7> )V) (2, 5 - '>* 

7^0 7x^1/) *5=-;i/) tf u >>>- 3 --f;i/] -2-v*^;U7$ 



^MM3 5 lTf#?>n^:6- [ (4-^7PP7x-;i/7.;i/^-;i/) (2, 5-v 
7WD7i^) tru S>>- 3 --r ;u] ^^;i/7^> (30 mg, 

0.0734 mnol) ©v^pp^^> (5 ml) jgfSfc, h'JX5 L ^7$> (12 1, 
0.0881 mmol)> 4-y7fJl/7$; e'Jy> (5 mg, 0.0367 mmol), l-X^Jl 
-3- (3 -5?*7)V7*S ZfU tf;P) jjMy^^Hfili (17 mg, 0.0881 
mmol) *$«fctfN, N-y^WJy> (9 mg, 0.0881 mmol) £#n;L, ^*S(C 



«EE»*&Ufc. l#etlfeM$7 7 7 -> a y U 7 □ 

■7hy , 77^-C#L, / \*t*-> : »KX^ = 1 :4»ttlfi»«k 0#fc^®*«JE 
Mb, «|Hib'&«> (21 mg, 0.0425 mmol,. 58 %) ^SM^tLTifc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 2.30 (6H, s), 3.01 (2H, s), 4.50 (2H, d, J = 
6.1 Hz), 5.93 (1H, s), 6.91 (1H, m) , 6.98-7.04 (1H, m), 7.40 (2H, d, J = 
8.6 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.60 (1H, d, J = 8. 1 Hz), 7.62 (1H, 
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brs), 7.69 (1H, dd, J = 8. 1, 2.4 Hz), 8.02 (1H, m), 8.56 (1H, d, J = 2.4 
Hz). 

mp: 177-179 °C. 
MS m/z: 494 (M 4 +H). 

3 6 0 : N- [ [6- [ (4-^DD7x-^Mzjl/) (2, 5-i? 
7MD7x^) tf'Jy>-3 — Ok] ^^JU] -4- (*h;;U$;U* 



^ 351Tfl5nt6-[(4-^DD7 x-^X^JhZJP) (2, 5- 
y7J^D7x-W tf U v>- 3 --f ^^75> (50 mg, 

0.122 mmol) ©y^DD^^> (5 ml) jgiKK:, MJlf^7 5> (21 1, 
0. 147 mmol), 4-S?*9\M/7 5V kTU v> (7 mg, 0.0610 mmol), 1 -X^;U 
-3 - O-y^^TS/^o^) *M^5Fttijt (28 mg, 0.147 
mmol) &=ku:N-*;i/^;u- 4 - (^^^75/) $lfi (26 mg, 0.147 
mmol) mU\ZX2mmntWLfzo SJSJStt*^ P P ;* ^ >-r#iR U 

y | J*7 f M7A^DThy'77^- KttU ^\^1t> : WUXfJl/ = 3:7*g£ii 
SPcfc Vnrzftm&ffiEZ.miffilsT. (60 mg, 0.105 mmol, 87 X) £*s 

'H-NMR (400 MHz, CDC1 3 ) 6: 3.35 (3H, s), 4.67-4.71 (2H, m), 5.94 (1H, 
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s), 6.53 (1H, brs), 6.90 (]H, m), 6.97-7.03 (1H, m), 7.25 (2H, d, J = 
8.6 Hz), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz), 7.63 (1H, d, 
J = 8. 1 Hz), 7.78 (1H, dd, J = 8. 1, 2.2 Hz), 7.86 (2H, d, J = 8. 6 Hz), 
8.03 (1H, m), 8.61 (1H, s), 8.64 (1H, d, J = 2.2 Hz). 
MS m/z: 570 (M 4 +H). 

MffiM 3 6 1: N — [ [6- [ (4 - 9 D □ y x. -)V7,)V^~)V) (2, 5-5* 
7MD7i^) bf U> ? >- 3 zj±JV\ ^±JV} -4- 



7JVrf>fitT, N- [ [6- [ (4-i?DD7i-MM->ll/) (2, 
5-y7MD7iZJW *3-)V\ tf'J> f >-3 — ( M -4- (*;|/ 

SJM^TSy) ^>X75 K (46 mg, 0.0807 mmol) <Z)h;i/X> (5 ml) j£ 
«^P — V>StHI (69 mg, 0.169 mmol) SrflPAfctg, 12P#rafln8ftiS«t Lfc. £ 

M7A^n7 H^^-tctf U ^\^it> : mwtx^jv = 4:i&Wg&«fc0 i » 
fc#B0£:«JEE»llSLT\ SIE-ft^ (40 mg, 0. 0664 mmol, 83 %) &3t-64&j£JB 

'H-NMR (400 MHz, CDC1 3 ) 6 : 3.72 (3H, s), 5.08 (2H, d, J = 4.4 Hz), 5.92 
(1H, s), 6.89 (1H, td, J = 9.0, 4.4 Hz), 6.98-7.05 (1H, m) , 7.25 (2H, d, 
J = 8. 6 Hz), 7.40 (2H, d, J = 8. 6 Hz), 7.55 (2H, d, J = 8. 6 Hz), 7.60 
(1H, d, J = 8. I Hz), 7.81 (IH, d, J = 8. 1 Hz), 7.87 (2H, d, J = 8. 6 Hz), 
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8.02-8.06 (1H, m), 8.20 (1H, brs). 8.62 (1H, s), 9.70 (1H, s). 
MS m/z : 602 (M*+H) . 

3 6 2: N — [ [6- [ (4-^OD7xz;i/XMzj|/) (2, 5 -is 

3 —Tik) 7th7$H 




*ftW3 5 ltft^nft [6- [ (4-^DD7x-^XJl/*-Jl.) (2, 5- 

y7MD7i^) tru >>>- 3 --r;i/] ;*^;ur^> oo ng, 

0.073 mmolh 3 - tf U SWBftttlMlL (16 mg, 0.092 mmol), 4- (v^^W 
7^/) tfU> 7 > (5 mg, 0.04 mmol), Rtf h U X^;UT ^ > (0.025 ml, 0.18 
mmol) €r^^7DO^^> (5 ml) KJgflPU iSI:Tl-I^-3- (3-v 
^^;UT^yyotf;i/) KJM* (17 mg, 0.089 mmol) Sim^lfe. 

mL\z.x\mrfim.wi,it&* Kmmz^mm^ (o. i mo *ja*fc. 

^ &MESi L Tt# b nfciffi^I 5: 777yayU*Wo7h^ 7 7^- 
fCttU y70D^^> : = 30:1 9&fc#M£«/£»*gl, 

T, efiE<*£#fc. ^£n&@#£x-x;W;:Ti5fci£U ^SfBte-g-^ (35 mg, 
0.066 mmol, 90*) $eM*tUT#fe. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 3.59 (2H, s), 4.45 (2H, dd, J = 5.9, 1.5 Hz), 
5.92 (1H, s), 5.96-6.10 (1H, m), 6.86-6.98 (1H, m), 6.99-7.05 (1H, m), 
7.24-7.35 (1H, m), 7.39 (2H, d, J = 8. 8 Hz), 7.55-7.60 (3H, m), 7.60- 
7.71 (2H, m), 7.96-8.06 (1H, m), 8.50 (2H, d, J = 1.6 Hz), 8.55 (1H, d, 
J = 4.8, 1. 6 Hz). 
MS m/z : 528 (M*+H). 
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%mm 3 6 3: [6- (4-^DP7x-;i/7,;i/7ts-;U) (2, S -j?? )V*u 
7x~;l/) 2^kejJj£>-3 — QU] /^=^>fWJWt7-h 



HJE#J3 3 lT»£n&2 - [ (4-^DD7iZ^M-^) (2, 5-^ 
7JW0 7i-ik) -5- (tHo + yJMfM fcfU> ? > (20 mg, 

0.049 mmol) (Dy^DD/^> (0.3 ml) ^f&lC, 0*ClwTN- ^^l/^E^^U > 
(0.011 ml, 0.10 mmol), *^T7DD«p- - hD7i-^ (15 mg, 0.074 
mmol) SrJjPA, ^MLiZTZOftmM&Vrz. £ <b {CKJft^WciO'CKTN- *^)V 
=£)l^)> (0.033 ml, 0.30 mmol), X^T*? n d^Kp - ~ h D7x'Jk (15 
mg, 0.074 mmol) £j£}JDU ^\ZTZ0ftfflmWlsfz e M^^^O'ClCT^ 
;*^;i/7^>*M*£ (20 mg, 0.25 mmol) ^£T13P#Wl£#Lfc&> 

^77*— *Cf<tLfc. ^\^> : g^mx^;i/ = 7 : 3*§fi}gBcfc O t#fc^®^^ffiJi 
8U #£n/i@#£^1t>KTtfetH£, SSB<k^«» (13 mg, 0.027 

mmol, 55 %) *&&MWt LTftfco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.94 (6H, s) , 5.14 (2H, s), 5.94 (1H, s), 
6.87-7.07 (2H, m), 7.39 (2H, d, J = 8. 5 Hz), 7.55 (2H, d, J = 8. 5 Hz), 
7.62 (1H, d, J = 7. 8 Hz), 7.75 (1H, dd, J = 7. 8, 2.0 Hz), 7.99-8.07 (1H, 
m), 8.63 (1H, d, J = 2. 0 Hz). 
MS m/z: 481 (M + +H). 

3 6 4: [6- (4-^qp7x-;i/7sM-)i/) (2, 5 - z/7 )\,#n 
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HI^J3 3 lTl#e.tlfc2- [ (4-^DD7i-j^M-JW (2, 5-v 
7Jl,tP7xZJl/) -5 - (kFD^yjMfjW t'Jy> (41 mg, 

0.10 mmol) (Dy^DD^^> (0.5ml) mWz. OV fCTN- ;* =^)V^:)V^ U > 
(0.033 ml, 0.30 mmol), ^^-C^Dn^i4-ZhD7i-JP (40 mg, 0.20 

mmol) •m.mzxmmm.wvtzo Kfom&w&mzTmftis. mmmz 

7-r>ay'J^Wn7hy77^H:#l > ^^1f> : imx?MU=4 : lj§ 

^ISffc^ (52 mg, 0.090 mmol, 90 X) LTftfc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.33 (2H, s), 5.97 (1H, s), 6.87-6.95 (1H, 

m), 6.98-7.06 (1H, m) , 7.39 (2H, d, J = 9.0 Hz), 7.40 (2H, d, J = 8. 5 

Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.71 (1H, d, J = 7. 6 Hz), 7.85 (1H, dd, J 

= 7.6, 2.0 Hz), 7.97-8.05 (1H, m), 8.29 (2H, d, J = 9.0 Hz), 8.72 (1H, d, 

J = 2.0 Hz). 

MS m/z: 575 (MHH). 

3 6 5: [ 6- (4-#nu7jL-AX)l*-)l) (2, 5-V7)V*U 
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[6- (4-^OD7xZJ^Mz;l/) (2, 5-y7M07i-;W 
;Hf'J >?>- 3 ^^l/=4-ZhD7xz;|/ = *Mt-h (51 mg, 
0.089 mmol) <D:/^DnM^> (1 ml) mmiZ, OVlZTU- ^^A^JUfrV > 
(0.020 ml, 0.18 mmol), ^K^X^>-J)V7 ^ > (0.012 ml, 0.11 mmol) £}JD;L, 

=4: l^ffl^cfcDf#7c#ffi£MJBE^?gL7t 0 £t!7c@#:£>M V y □ tf )IJL- 
fJHlT^^, ^BtU HfBfc£#j (33 mg, 0.060 mmol, 68 %) 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.38 (2H, brd, J = 5.4 Hz), 5.06 (1H, brs), 
5.16 (2H, s), 5.94 (1H, s), 6.87-7.04 (2H, m), 7.22-7.38 (5H, m), 7.39 
(2H, d, J = 8.3 Hz), 7.54 (2H, d, J = 8. 3 Hz), 7. 62 (1H, d, J = 8. 3 Hz), 
7.74 (1H, d, J = 8.3 Hz), 7.96-8.03 (1H, m), 8.61 (1H, s). 
MS m/z: 543 (M + +H). 

n MM 3 6 6: N- [ [6- (4 -2 nay x.-)V7,)l-frs-)V) (2, 
)l3rU7^~)V) U >?>- 3 -<;i/] ^)V\ - 3 — >77^>-tf>X 



nffiM3 5 1 Tr'&^ntz [6- [ (4 -fuuy (2, 5- 
y7J^D7xZ^) hf'Jy>-3-<jl/] ^^^7^> (28 mg, 

0.068 mmol) ©y^DD^^> (0.5 ml) ^^fz, or (3TN- * J-jV^Jl* U > 
(0.015 ml, 0.14 mmol), ^^T3 -y7/ ^>t'>XJl/^z;i/=7 P U K (22 
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ng, 0. 10 mmol) £*0*.> MfcT6l$H»#Lfc. fcfolg&ty&mfel&mzT 
X$tm$i, 35?U m^itt:^ (23 mg, 0.040 mmol, 59 %) ^Sfei^iLT 

mtzo 

'H-NMR (400 MHz, CDC1 3 ) <5 : 4.26 (2H, d, J = 6. 4 Hz), 5.08 (1H, t, J = 

6.4 Hz), 5.91 (1H, s), 6.86-7.06 (2H, m), 7.40 (2H, d, J = 8. 1 Hz), 7.55 
(2H, d, J = 8.1 Hz), 7.57-7.70 (3H, m), 7.81 (1H, d, J = 7.4 Hz), 7.94- 

8.05 (2H, m), 8.11 (1H, s), 8.46 (1H, s). 
MS m/z: 574 (M*+H) . 

mffiW 3 6 7: N- [ [6- (4-^DD7i^l/XM^) (2, 5->?7 



N- [ [6- (4 -2UU7 3L-)l7,)lTfr-)V) (2, 5-^7MD7xZ 

;i/) ^^;utf u *j>- 3 --r;H - 3 - yj; ^>-t?>7JU*>7^ K 

(21 mg, 0.037 mmol) ®7h7hh'D77> (0.5 ml) jgi&t;:, 0"C{CT^^/ 
(0.003 ml. 0.073 mmol), hU7i-Jl/*7>7>f > (19 mg, 0.073 mmol), 
^TJ'/y^J^^y-f yya tf;U (0.014 ml, 0.073 mmol) £JQ;L, £jg 

izximmmwistz* Kmue>y}*m.K.mm^. n^nrznmityyy^^iy^ 

fzftW&ti&EEmmis. WtUitSm (13 mg, 0.021 mmol, 58 %) £Sfi@#:<hL 
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'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.70 (3H, s), 4.25 (2H, d, J = 6. 4 Hz), 5.95 
(1H, s), 6.87-7.05 (2H, m), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 
8.5 Hz), 7.66 (1H, d, J = 8. 1 Hz), 7.73 (1H, t, J = 7. 8 Hz), 7.81 (1H, 
dd, J = 8. 1, 2.2 Hz), 7.91 (1H, d, J = 7.8 Hz), 7.99-8.09 (2H, in), 8.12 
(1H, s), 8.53 (1H, t, J = 2.2 Hz). 
MS m/z: 588 (M + +H). 

mM&} 3 6 8: 3 - C [6- ( 4 - g P □ 7 x ~)V7.)V^-)V) (2, 5-z?7 

md7i^) pt^;nfD5?>-3--f;i/] -1, i-zs*^)vmm 



mmmz 5 mmztifc ie- c (4-^DD7x-^tow (2, 5- 

y'7MD7i-W tf U 3 -<;i/] ;*^;i/7^> (31 mg, 

0.076 mmol) <D:x^PPp<^> (1 ml) mWL\Z, Ot CT MJ X^^7 5 > 
(0.032 ml, 0.23 mmol), #V>TN, N-y^^M^A^^ J^DU H (0.014 
ml, 0.15 mmol) £JJD*., ^SKTHRf PiS1Jt#L£o SJ&^tlKO'C HJ X 
^;UT^> (0.032 ml, 0.23 mmol), #^TN, N - S?*3\fk&;UA^E>r )VO P 
U K (0.014 ml, 0.15 mmol) £51*0 U ^?St;:T29l$flsm #Lfc e frfoWSm*: 

*§M£, %mL. mUt^m (18 mg, 0.036 mmol, 48 %) *&&mWti VT%tz.o 
'H-NMR (400 MHz, CDC1 3 ) 6: 2.93 (6H, s), 4.44 (2H, d, J = 4.2 Hz), 4.76 
(1H, t, J = 4.2 Hz), 5.93 (1H, s), 6.85-7.04 (2H, m), 7.39 (2H, d, J = 
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8.3 Hz), 7.56 (2H, d, J = 8. 3 Hz), 7.58 (1H, d, J = 8. 5 Hz), 7.74 (1H, 
dd, J = 8. 5, 2.0 Hz), 7.98-8.06 (1H, m), 8.57 (1H, d, J = 2.0 Hz). 
MS m/z: 480 (M*+H). 

mifoM 3 6 9: [6- (4-^DD7x-;^M^l/) (2, 5-^7)^0 




nmmz 6 8 tmm<Djj&\z&o, mmm3 5 ltn^nrc [6- c u-^d 

P7i-J^M-JW (2, 5-y7M07xZJW tf'J> ? >-3 
— f^] ;*?MU75> (34 mg, 0.082 mmolh JkXSZuumB.*^)^ (0.019 ml, 
0.25 mmol) WMit^W (16 mg, 0.034 mmol, 42 %) ^tfii^tLT 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.71 (3H, s), 4.40 (2H, d, J = 6. 1 Hz), 5.07 
(1H, brs), 5.93 (1H, s), 6.87-7. 04 (2H, m), 7.39 (2H, d, J = 8. 5 Hz), 
7.55 (2H, d, J = 8. 5 Hz), 7.60 (1H, d, J = 7. 8 Hz), 7.70 (1H, d, J = 7.8 
Hz), 7.97-8.04 (1H, m), 8.55 (1H, s). 
MS m/z: 467 GT+H). 

MffiM 3 7 0: N — [ [6- ( 4 - g □ □ y x (2, 5-jSy 

md7i^) *^;nfu^>-3--r;i/) *^>x;i^>7$k 




m»y3 6 8 tmno^miz^o. mmm3 5 lTiien/c [6 - c (4-yo 
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uy ^.~)V7s)V^-)V) (2, 5-/7iW0 7i-JW *=f-)V) 3 
^f^75> (34 mg, 0.082 mmol) , ^XS^it^ & >7>)Ufc — )V 
(0.019 ml, 0.25 mmol) mZit^W) (20 mg, 0.040 mmol, 49 %) £fi 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.97 (3H, s), 4.37 (2H, d, J = 6.1 Hz), 4.70 
(1H, brs), 5.95 (1H, s), 6.88-7.07 (2H, m), 7.40 (2H, d, J = 8. 3 Hz), 
7.56 (2H, d, J = 8. 3 Hz), 7.65 (1H, d, J = 8. 1 Hz), 7.80 (1H, d, J = 8. 1 
Hz), 7.97-8.07 (1H, m), 8.61 (1H, s). 
MS m/z: 487 (M + +H). 

n MM 3 7 1: N- [ [6- (4-^DD7x-;^M-;i/) (2, 5-y7 

)V^ruy x~;i/) *?-)V\f. u yy- 3 — f;i/] - l -7±?jv- 4 - br 



^»y3 6 8 tmmojjmz&K), nmM3 s lx-mzntz [6- [ u-^n 

D7xZ^J^Z^) (2, 5-y7JWD7i-JW tfU^>-3 
— OH ^^;bT^> (34 mg, 0. 082 mmol), RZSl -7-fe^;U-4- tf^Uv 5 
>#;U# o U H (56 mg, 0.25 mmol) £ffll^> ^IB^^^I (24 mg, 
0.043 mmol, 52 %) ^tfiMI^bWc. 

■H-NMR (400 MHz, CDC1 3 ) <5 : 1.58-1.79 (2H, m), 1.82-1.95 (2H, m), 2.09 
(3H, s), 2.30-2.41 (1H, m), 2.59-2.70 (1H, m), 3.03-3.13 (1H, m), 3.82- 
3.92 (1H, m), 4.41-4.53 (2H, m), 4.55-4.63 (1H, m), 5.90-5.98 (2H, m), 
6.85-6.94 (IH, m) , 6.97-7.04 (1H, m), 7.40 (2H, d, J = 8.5 Hz), 7.55 (2H, 
d, J = 8. 5 Hz), 7.60 (IH, d, J = 8.1 Hz), 7.66 (1H, d, J = 8. 1 Hz), 
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7.98-8.05 (1H, m), 8.53 (1H, s). 
MS m/z: 562 (M + +H). 

$&fcm 3 7 2: [6- (4-^DD7x^7Mz^) (2, 5-y'7^D 



»J3 3 ltf e.nfc2- [ (4-^OD7i-Jl/X^*-;i/) (2, 5 -v 
7J^D7i^) -5 - (th'D + y/fjP) tfUv> (50 rag, 

0.12 mmol) <D> j ^dd>^> (2 ml) igfifcfc:, 0 < C(CTtfU> ? > (0.040 ml, 
0.49 mmol), ^V^T^ p □ ^gfc* (0.019, 0.24 mmol) £jJQ*., ^iSKTl 
*#IHH*#l,fc. S^^130 , C13T^ DP^S^fJl/ (0.019, 0.24 mmol) £ 

(50 mg, 0.11 mmol, 88 %) &&&mW-£ LWc, 
'H-NMR (400 MHz, CDC1 3 ) <5 : 3.81 (3H, s), 5.18 (2H, s), 5.95 (1H, s), 
6.89-7.04 (2H, m), 7.40 (2H, d, J = 8.5 Hz), 7.55 (2H, d, J = 8.5 Hz), 
7.65 (1H, d, J = 8. 1 Hz), 7.78 (1H, dd, J = 8. 1, 2.2 Hz), 7.97-8.03 (1H, 
m), 8. 64 (1H, d, J = 2.2 Hz). 
MS m/z: 468 (M + +H). 

MMM 3 7 3: [ 6 - [ (4 - 9 uuy (2. 5-zSy)l* 

ny^-jl) eu> ? > -3--OU] fjjwwrt. f = A (Mil 
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$zMM3 3 5Tf#t>nfc [6- [ (4 - P any ^-jvxiV-fc—fr) (2, 5 
-y7J^D7i-;W tfU 3 *^rk F (100 rag, 

0.25 nuol) roy^DD^^> (3 ml) i^lc, N - ^^l/^l/* ij > (32 1, 
0.29 mmol), IitKo + yJP7$> (26 mg, 0.36 mmol) £3JP;i* ^iS(CT3 

ilt, ^16^^:3 7 3 -A mMmtGW) (79 mg, 0.19 mmmol, 72 %) £ 
aM*<!:UT, mtZm&fo 3 7 3 - B (i^t^fc^) (17 mg, 0.040 mmol, 

17 %) &&&m3ztisTmrc 0 

mVki£3 7 3 - A 

'H-NMR (400 MHz, CDC1 3 ) <5 : 5.97 (1H, s) , 6.91-6.96 (1H, m), 6.99-7.05 
(1H, m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8. 6 Hz). 7.66 (1H, d, 
J = 8. 1 Hz), 7.78 (1H, s), 7.96-8.02 (2H, m), 8.14 (1H, s) , 8.75 (1H, d, 
J = 1.7 Hz). 

IR (ATR) cm" 1 : 3237, 1589, 1594, 1475, 1428, 1394, 1322, 1280, 1236, 
1151, 1083, 1014. 
mp: 187-188 °C. 
MS m/z: 423 (M + +H). 
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m&fc 3 7 3 - B 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 5.98 (IH, s), 6.91-6.97 (1H, m), 7.00-7.06 
(1H, m), 7.40 (1H, s), 7.41 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 
Hz), 7.71 (1H, d, J = 8.3 Hz), 7.90-8.02 (2H, m), 8.41 (1H, dd, J = 8. 3, 
2. 1 Hz), 9.00 (1H, s). 

IR (ATR) cm"': 3037, 1569, 1492, 1430, 1394, 1324, 1276, 1236, 1153, 
1081, 1012. 
mp: 194-196 °C. 
MS m/z: 423 (M + +H). 

mt&M 3 7 4: 6 - [ (4-^DD7i-KMzjW (2, 5-jS7)l/*n 



nMms 3 [6- [ (4-^ nay x-;1/7J1/z|n-;1/) (2, 5 

-/7Jl/tD7i-JW if U zf>- 3 t>)V^>W. (80 rag, 

0.19 mmol) (Di>^aa^^> (5 ml) J&tfcK:, h'Jlf^75> (32 1, 0.23 
mmol), 4-y^f^7$y tf'Jy> (12 mg, 0.095 mmolK l-X^;U-3- 
(3-^f^75/yoe;W 5 F&tttt (44 mg, 0.23 mmol) & 

ctr/75//f;k>^D^> (30 1, 0.23 mmol) ^3fJ0A» ^rS^T4.5B# 




CI 
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T, mmt^M (58 mg, 0.11 mmol, 59 %) &B&BJfc£ UTf#7c 0 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 0.95-1.80 (11H, m), 3.32 (2H, d, J = 6.4 Hz), 
5.98 (1H, s), 6.13-6.16 (1H, m), 6.90-6.96 (1H, m), 7.00-706 (1H, m) , 
7.40 (2H, d, J = 8.6 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.69 (1H, d, J = 8.3 
Hz), 7.97-8.02 (1H, m), 8.13 (1H, dd, J = 8. 3, 2.2 Hz), 8.94 (1H, d, J = 
2.2 Hz). 

MS m/z: 519 (WW. 

^M0tj 3 7 5: 6 - [ (4-^DD7x-MM^) (2, 5-^y)l^U 
7x.~)ls) *J-)V\ — N — (5-^DDlf'Jy>-2 — "3^>T$ K 



mmms 3 sT^nzr [6- [ (4-^dd7i-mm-jw (2, 5 

-y7W07iZjH *?-)l>] fcf U V>- 3 (80 mg, 

0.19 mmol) CD^^DP^^> (5 ml) it^d, h'JX^7 5> (32 1, 0.23 
mmol), 4 5 / fcf U > J > (12 mg, 0.095 mmol), 

(3-^^^T^y ^DtT;U) =« Fi£^i& (44 mg, 0.23 mmol) * 

cktK2 -7^7- 5 -^DDtf U v> (29 mg, 0.23 mmol) ^{3X5 

LT. ^sB-ffc^ (27 mg, 0.051 mmol, 27 %) £ G£:Ift5k<h LT?#7~„ 
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'H-NMR (400 MHz, CDCI 3 ) <5 : 6.04 (IH, s), 6.92-6.97 (1H, m), 7.01-707 
OH, m), 7. 42 (2H, d, J = 8. 6 Hz), 7.57 (2H, d, J = 8. 6 Hz), 7.75 (IH, 
dd, J = 9.1, 2.4 Hz), 7.80 (IH, d, J = 8. 1 Hz), 7.97-8.01 (IH, m), 8.26 
(IH, dd, J = 8. 1, 2.2 Hz), 8.28 (IH, d, J = 2. 4 Hz) 8.33 (IH. d, J = 9. 1 
Hz), 8.51 (IH, s), 9-12 (IH, d, J = 2. 2 Hz). 
MS m/z: 534 (M + +H). 

3 7 6: N' , N' -z/*?-Jl- 6 - [ {A-QU D7x-MJ^r 
)V) (2, S-z?7)lJru73L-)V) Z3f>g|l:F7y7 



»J3 3 8T#e.nfc [6- [ (4-^DD7x-^Mz;W (2, 5 

-y7j^D7i;jn tru 3 --r;p] D)vrt>n (so mg, 

0.19 mmol) ©y^DD/^> (5 ml) &m\Z, h'JX^7 5> (32 1, 0.23 
mmol), 4-y^^7$yeUy> (12 mg, 0.095 mmol), l-X^;i/-3- 
(Z-^^^)V7^y^U\d)V) ^\zm.m& (44 mg, 0.23 mmol) £> 

l-y^^hH7y> (21 1, 0.23 mmol) M^izxmm 

mm&& zsmu &&zk tjh c L7c« e> nfc wag & asas ^ -> ^ a t<£ 

7^-C#l» i?^OP^^> : ^y-^ = 50:l»mfiB<kf9^^iSS«iE 
*i*jgLT, SIE-ft^ (60 mg, 0. 13 mmol, 68 «) Zm&mfemWjMt LTt#7t. 
'H-NMR (400 MHz, CDC1 3 ) 5: 2.57 (0. 9H, s), 2.72 (5. IH, s), 5.98 (IH, s), 




0 Me 
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6.48 (0.1 5H, s), 6.90-7.06 (2. 85H, m), 7.41 (2H, d, J = 8. 6 Hz), 7.56 
(2H, d, J = 8. 6 Hz), 7.68 (1H, d, J = 8. 1 Hz), 7.97-8.04 (1H, m) , 8.13- 
8.17 (1H, m), 8.94 (0. 85H, s), 9.07 (0. 15H, s). 
MS m/z: 466 (M + +H). 

mmm 377-. n* - (7 2 - fijix-A) -6- r (4 -^dd7x- 

)17,)V*-)1) (2, 5 -y7MD7x-^) *3=-;U] ~n^>Mt K^fy K 



mffiM3 3 8~C'&Z>*lfz [6- [ (4-^DD7xZ^J^r^) (2, 5 
-y7MD7i-iH hf U z?>- 3 --f;U] #;i/#>®? (80 mg, 

0.19 mmol) 0y^DD^> (5 ml) mmiZ. H'JX^7 5> (32 1, 0.23 
mmol), 4-y^^Jl/7$ytf'Jy> (12 mg, 0.095 mmol), l-X^-;|/-3- 
(3 -y^WSy yDt^;i/) AMy-f$MI (44 mg, 0.23 mmol) *5 
ct?>'2 -7^>h K^y^ K (29 mg, 0.23 mmol) ^i&iCT7. mmm& 

Mm^Lfc. Hbnfc^777yay | J^'M7A^D7hy , 77^- 
KttU ^^DD^^> : = 50: ljgfctjg&J; Q H^I^MEML 

7co ^#bn7t@^^^^7D□^^>-/\^t^> e kf9^^^r H L, iffift^ft (58 

mg, 0.11 mmol, 58 X) £SMft;fc<h LTt#7c«, 

'H-NMR (400 MHz, CDC1 3 ) <5 : 6.01 (0. 7H, s) , 6.02 (0. 3H, s), 6.55 (0. 7H. 
dd, J = 3.4, 1.7 Hz), 6.91-6.96 (1H, m), 6.99-7.04 (1H, m), 7.21 (0. 7H, 




ci 



477 



WO 03/055850 



PCT/JP02/13792 



d, J = 3.4 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.53 (0. 3H, dd, J = 1. 7, 0.7 
Hz), 7.56-7.60 (3H, m), 7.74 (1H, d, J = 8. 3 Hz), 7.77 (0. 3H, d, J = 8. 8 
Hz), 7.95-7.99 (1H, m), 8.15-8.19 (1H, m), 8.99 (0. 3H, s) , 9.03 (1H, d, 
J = 2.2 Hz), 9.14 (0.7H, brs), 9.67 (0. 7H, brs), 9.98 (0. 3H, brs). 
MS m/z: 532 (M 4 +H). 

3 7 8: N- [ [6- [ (4-^DD7i-MM-;i.) (2, 5 -is 
7)\,sfu7 tfU>?>-3 — T)H - (E) -3- (tf 




^JSM3 5 1 -Cn<bntz [6- [ (4-^DD7iZMM-JW (2, 5- 
y7J|/tD7i-J« *3-)V\ fcf'J is>- 3 ^f;i/7$> (41 mg, 
0. lOmmol), (E) -3 - ( e U v 5 > - 4 - -f ;P) 7i"JM (15 mg, 0.10 
mmol), ^>7h'J77-;i/-l-t-^ (14 mg, 0.10 mmol), &£/N-;*^;P 
z E;i/*c'J> (0.011 ml, 0. lOmmol) (Dzsi7 UU *9 > (1 ml) mWZ, 0X:iZX 
1 3 - (3-y^^75y7°Dtf^) #;i/^>M 5 (19 

mg, o. lOmmol) £*dx., mmzx\mmm.WLft 0 Kfom&vo&mummykiz 
f# e> n& gist & 7 ? v is =l is u t> v )i 7 □ h if 7 ^ w — ic # l , gfg jL^-jim 

^iEffc-&^ (35 mg, 0.065 mmol, 65 X) ^SfiBfttLT^fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 4.53-4.66 (2H, m) , 5.93 (1H, s), 6.09-6.17 

(1H, m), 6.57 (1H, d, J = 15.6 Hz), 6.86-6.93 (1H, m), 6.96-7.04 (1H, m) , 

7.34 (2H, d, J = 5.9 Hz), 7.40 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, J = 8. 5 
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Hz), 7.60 (1H, d, J = 15.6 Hz), 7.61 (1H, d, J = 8. 1 Hz), 7.74 (1H, dd, 
J = 8.1, 2.2 Hz), 7.99-8.06 (1H, m) , 8.59 (1H, d, J = 2. 2 Hz), 8.64 (2H, 
d, J = 5.9 Hz). 
MS m/z: 540 (M*+H). 

nffiM 3 7 9: [6- [ (4-^DD:7jc-;U7Jt/7fr-;i/) (2, 5-^7M 




7 8 tmm<Djjmz£Qs mmm3 3 sx-m^nrz ce - [ u-^n 

□ 7i-^;i/*r;i/) (2, 5-v7Md7i-j1/) ^fjp] t!'J> ? >-3 

-<;U] #;U/tf>g? (212 mg, 0.50 mmol), R&T-X^JlfcV > (0.047 ml, 
0.50 mmol) SrfflU, ftgEfb'&fcl (240 mg, 0.47 mmol, 94 58) £Bfe@#:£LT 

f#7Co 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.61 (2H, br s), 2.74 (2H, br s), 3.69 (2H, 
br s), 4.04 (2H, br s), 5.97 (1H, s), 6.88-6.95 (1H, m), 6.98-7.06 (1H, 

m), 7.41 (2H, d, J = 8. 5 Hz), 7.57 (2H, d, J = 8. 5 Hz), 7.73 (1H, d, J = 

8.1 Hz), 7.79 (1H, dd, J = 8. 1, 2.2 Hz), 7.95-8.02 (1H, m), 8.64 (1H, d, 
J = 2.2 Hz). 
MS m/z: 509 (M + +H). 



Mffim 3 8 0: [6- [ (4-^nP7xZMM^) (2, 
U7il-)\,) bf'J>?>-3 — OU] (1, 

"EJl^V >- 4--f )U) *&S> Uk&WA) RZS [6 - [ (4-^DD7iZ 
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(1 -^V- 1 A 4 -^:fr^;i/7frU>-4--r^) Offrg^B) 



[6- [ (4-^PD^x-;UX;i/^-;l/) (2, 5-y7Wn7iZJW 

tfu z?y- 3 --r;i/] (^^-^e;|/^u >- 4 — r;u) (153 mg, 

0.30 mmol) Ov^dd^^> (3 ml) *g*j£tc> 3 - ^ D Di®^m#^ (96 mg, 
0.36 mmol) Srft&TKTfln;^ ^^T2Bt^Jt^bfeo Sf£;»y7 0D^ 

l:2^ffl^cfcD#fc#IIi£Mj£^bT, ^ISfk^A (&mVk4t£>m (81 mg, 
0.15 mmol, 50*) &&&B*tVTn. UU —)V = WAlfe 

&ffi&r)mtcftm&mj£mf®i>T, m^it^B m&mt&m (73 mg, o.u 

mmol, 46 I) LT*#fc, 



'H-NMR (400 MHz, CDC1 3 ) (5: 3.10 (4H, brs), 4.13 (4H, brs), 5.99 (1H, s), 
6.88-6.93 (1H, m), 7.00-7.06 (1H, m), 7.42 (2H, d, J = 8. 5 Hz), 7.58 (2H, 
d, J = 8.5 Hz), 7.79 (1H, d, J = 8. 1 Hz), 7.86 (1H, dd, J = 8. 1, 1.7 Hz), 
7.97-8.02 (1H, m), 8.71 (1H, d, J = 1.7 Hz). 
MS m/z: 541 (M + +H). 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.70-3.00 (4H, m), 3.74 (1H, brs), 4.10 (2H, 
brs), 4.63 (1H, brs), 5.98 (1H, s), 6.88-6.94 (1H, m), 7.00-7.06 (1H, m), 
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7.42 (2H, d, J = 8.6 Hz), 7.58 (2H, d, J = 8.6 Hz), 7.77 (1H, d, J = 8. 1 
Hz), 7.84 (1H, dd, J = 8.1, 2.2 Hz), 7.98-8.02 (1H, m) , 8.70 (1H, d, J = 
2. 2 Hz) . 

MS m/z: 525 (M*+H). 

mmm 3 8 1 : N- {2>- *7-)V3-*-?u\L)V) -6- [ U-^nny^mv 
XJlrtsZLJl) (2, 5-y7;l/tD7x^l>) *±2k] -3^>T5 K 




nmM3 7 8 tmmo^mz^o, mmw3 3 8T#s*ifc [6- c u-^n 

D7xrj^A*ZJW (2, 5-y7MD7i-JW tf'J> 5 >-3 
>B& (212 mg, 0.50 mmol). 3 - *?-)\,tt"7u \Z)V7 S > 
(0.055 ml, 0.50 mmol) SrfflV^ SK'ffc'&ter (238 mg, 0.47 mmol, 93 %) 

'H-NMR (400 MHz, CDC1 3 ) 6: 1.92-2.01 (2H, m), 2.14 (3H, s), 2.63 (2H, t, 
J = 6.8 Hz), 3.58-3.64 (2H, m), 5.99 (1H, s), 6.57-6.64 (1H, m), 6.90- 
6.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8. 5 Hz), 7.56 (2H, d, 
J = 8.5 Hz), 7.71 (1H, d, J = 8. 1 Hz), 7.96-8.03 (1H, m), 8.16 (1H, dd, 
J = 8. 1, 2.2 Hz), 8.96 (1H, d, J = 2. 2 Hz). 
MS m/z: 511 (M + +H). 

$k1fom 3 8 2: N- (3 -^^;i-X;i/^-;|/^abf;U) - 6- f (4-»DD7 
x-;i^;ufr-;i/) (2, 5 - ¥7 )l*uy x.-;u) - n^yys. K 

(it&WiA) run- (3-^^;i/7>;i/^^n;uype;u) - 6- [ U-^p 

□ 7jl-;U7,;U^-;U) (2, 5-y7MD7i-JI^) ^^Jl] ~zi^>y$ 
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N- ( 3 - *^)\s^-*7a -6- [ (4 -^DD7i- )V7s)V*- ;u) 

(2, 5-y7;^D7x-;P) ^f>75H (153 mg, 0.30 mmol) 

©v?^PD^^> (3 ml) JgjfcK:, 0"CtCT3 -^nniiSfcJ&SR (*fi£65X£* 
±) (96 mg, 0.36 mmol) SriD*., tfiCT 3 B#IWflfc#U&. KJ6fi^«ftiaj£ 

ifi^. 5St&«jEE»i8bfe. n ^ nfcM^ 7 7 y y a u * y;^ □ 7 h ^7 

f;H-f;H:t«c#t, «l3<t^«lA (53 mg, 0.098 mmol, 32 %) 

*&&mw£isTntz e mz, i?2uu*$> : : 1 mttiB&o 

mt&mB (68 mg, 0.13 mmol, 43*) *&&Mfct bTf^. 
ft^A 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.20-2.30 (2H, m), 2.98 (3H, s), 3.17 (2H, t, 
J = 6.8 Hz), 3.65-3.72 (2H, m) , 5.99 (1H, s), 6.82-6.88 (1H, m), 6.90- 
6.97 (1H, m), 6.99-7.06 (1H, m), 7.41 (2H, d, J = 8.5 Hz), 7.56 (2H, d, 
J = 8.5 Hz), 7.72 (1H, d, J = 8. 1 Hz), 7.96-8.02 (1H, m) , 8.16 (1H, dd, 
J = 8. 1, 2. 2 Hz), 9.00 (1H, d, J = 2. 2 Hz). 

MS m/z: 543 (MHH). 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.11-2.23 (1H, m), 2.26-2.37 (1H, m) , 2.63 

(3H, s), 2.78-2.86 (1H, m), 2.92-3.00 (1H, m), 3.51-3.61 (1H, m), 3.66- 
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3.75 (1H, m), 5.99 (1H, s), 6.90-6.98 (1H, m) , 6.99-7.06 (1H, m), 7.40 
(2H, d, J = 8.5 Hz), 7.55 (2H, d, J = 8. 5 Hz), 7.69 (1H, d, J = 8. 1 Hz), 
7.88-8.01 (2H, m), 8.22 (1H, dd, J = 8. 1, 2.2 Hz), 9.08 (1H, d, J = 2. 2 
Hz). 

MS m/z: 527 (M + +H). 

3 8 3: 5- [ (3-^PPfcf U^>-4--T;U) (2, 5 



###13 3T#e>ftfcS^:*-JftBftS- (6-^DD-3-tfU^;iO o-x^;i/ 
(164 mg, 0.70 mmol) (DX.?y—)\, (7 ml) mmziMfeyfrmtj- h >J V 2±7km 

m (7 mi) &to&, wcizTmmm&hrz. K^u^m^u^^rnvr^ 
i Mfemm&jmxi;? dd^ >\zxmmvrc.o ^mm*$k*m.mj- h u u\z 

0%M4 8T#£>*lfc3-#PD-4- [ (2, 5-y7^07i-JW - 1 
Kd*:>*^;I/] tTU> 7 > (153 mg, 0.60 mmol) (D^^OD^^> (3 ml) & 
^(d, 0*CtCT h UX^7^ > (0.167 ml, 1.20 mmol), #.^X-mt*2>7, 
(0.070 ml, 0.90 mmol) £fln*, ^fflK:T2l$ra«#Lfc. M/ft^^ 

nzntcnmcDN, N-y^^M7 = h (3 mi) mmz. 6-^00-3 

- tf'J > 5 >^^-— ;KZ>N, N-y^?J^A75H (2 ml) ^^TkS! 
#U^A (100 mg, 0.72 mmol) £Jo*., ^?&JCT18P#F H m# Lfc 0 S^^^^l 
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D7h^77^-l:#U : ie&X5SH/=17 : 3r3ffiS&<fc 0 

8§U£^ftSU ^fe-ffc'&tl (111 mg, 0.29 mmol, 48 %) £ B&mfct Lxntz, 
'H-NMR (400 MHz, CDC1 3 ) <5 : 6.04 OH, s) , 6.95-7.05 (2H, m) , 7.10-7.20 
(1H. m), 7.25 (1H, d, J = 8. 1 Hz), 7.57 (1H, d, J = 5. 1 Hz), 7.60 (1H, 
dd, J = 8. 1, 2.5 Hz), 8.31 (1H, d, J = 2. 5 Hz), 8.54 (1H, d, J = 5. 1 Hz), 
8.59 (1H, s). 
MS m/z: 383 (M + +H). 

nmm 3 8 4: 2-#PP-5- [ (3-?qpfcfU^>-4--T;i/) (2, 5 



2-^ nD -5- C (3 -^□Dtr«J> ? >-4--r;u) (2, 5 ->*:7;i/:tn? 

xx;U) trU> J > (109 mg, 0. 28 mmol) <D*?S—)l (4 ml) m 

mz, zi%i&mt7km7k (2 mi) s^'t^u ^^AT^x^AraTian^ 

(30 mg) £flQ;l^r£KT17P^l£#L/io S^^^I^^X^;i,$rJ!)PA. g&fn 

swtk^t^l^, mmm^mTKmm^-b^o^zxm.mv. 

^*-tf-> : s^^x^;w=i7 : 3 m&&& v ntcftm&m&mmi' . mzit-svo 

(108 mg, 0.26 mmol, 92 %) Itifeo 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 6.26 (1H, s), 6.94-7.03 (1H, m) , 7.06-7.15 
OH, m), 7.44 (1H, d, J = 8. 3 Hz), 7.50-7.56 (1H, m), 7.89 (1H, dd, J = 
8.3, 2.7 Hz), 8.12 (1H, d, J = 5. 1 Hz), 8.59 (1H, d, J = 2. 7 Hz), 8.61 
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(1H, s), 8.66 (1H, d, J = 5.1 Hz). 
MS m/z: 415 (M 4 +H). 

mMM 3 8 5: 5 - [ (3 -^□□bf'J> ? >-4-<;i/) (2, 5-y7Ma 



2 -57 no- 5 - [ (3 -9 dp tf'J 4 (2, 5->?7;u^-n7 
i-W ^^)V7,)V^-)V\ tfU^> (66 mg, 0.16 mmol) (D7th-hU^ 
(2 ml) l^lt:, 7>.yft:# U r>A (94 mg, 1.60 mmol) > RtfJWtr- h 7 7 x 
;W*X*~£A (134 mg, 0.32 mmol) £#P*., 16l$P B ^f&iISft JKJft*g-& 

0&fc#iS£«l£iilfi&U ^lfEfc£#7 (4.5 mg, 0.011 mmol, 7 X) 

'H-NMR (400 MHz, CDC1 3 ) 5: 6.26 (1H, s), 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z: 440 (M + +H+MeCN). 

3 8 6: W - [6- [ (4-»QP7x^l/XM^) (2, 5 - 
7MD7i^) *?-)V\ Jf>] -2-ft7x> 
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CI 



HJfi^J3 3 C6- [ (4-2UU7 x.-)VX)l*ZL)V) - (2, 5 

-y*7MD7i^W *3\>H tf>J> ? >-3 — OH ^J^/NVU^tH (100 mg, 
0.245 ramol), &<£Zf 2 -?"f7 x >#;i/# k H ^ H (41.7 mg, 0.294 mmol) 
^X^y-;i/ (3 ml) 3 B mmi&T°Mft L7c. *ff ttl b^S^^it^ 

(91.0 mg, 0.171 mmol, 7030 LT#7c. 

'H-NMR (400 MHz, CDC1 3 / DMS0-d 6 ) <5 : 5.98 (1H, s), 6.93-7.01 (1H, m), 
7.02-7.09 (1H, m), 7.14-7.20 (1H, br m), 7.42 (2H, d, J = 8. 5 Hz), 7.57 
(2H, d, J = 8. 5 Hz), 7. 62-7.73 (2H, br m), 8.02-8.20 (3H, m), 8.95 (1H, 
s), 11.5 (1H, s). 

IR (ATR) cm" 1 : 3302, 1655, 1597, 1541, 1489, 1419, 1394, 1321, 1279, 
1149, 1078, 1016, 966, 889, 831, 822, 762, 725, 710, 611, 552, 509, 465. 
MS m/z: 532 (M + +H). 

3 8 7: 6 - [ (4 -7 UU7 (2, S-i?7)V*U 



nifoM3 3 8T1#e> tifz [6 -[ (4 -V uu 7 ;cx;U7JUzr<xj|/) (2, 5- 

y?)\,*u 7ju-)V) tf U v 7 > — 3 — -f ;H #;i/#>& (100 mg, 
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0.236 mmol) (Dz/?uu*$y (4 ml) i^gf&tC, J-^-)\,$u\) K Cl - 00 ml), 
*5<ktfN, N-">*/?^;i/A75 K (lflS) £fla*.fc&. l8I^WSfiTl|j$L 
fc e EJfcifc£WI8l£@U #e.nfc^y^DP/^> (6 ml) KJgflPUfclfc, 
28* 7>^-7tK (2 mOSriJOAfco EJ£?£££iaT3l$|Hljft# l£5£ifi 

(47.9 mg, 0.113 mmol, 46*) SfifiH^tUT^fc. 

'H-NMR (400 MHz, CDCl 3 / DMS0-d 6 ) 6: 6.00 (1H, s) , 6.38 (1H, br s), 
6.94-6.99 (1H, m), 7.02-7.08 (1H, m), 7.43 (2H, d, J = 8. 5 Hz), 7.56 (2H, 
d, J = 8. 5 Hz), 7.67 (1H, d, J = 7. 6 Hz), 7.65-7.75 (1H, br m), 7.99- 
8.04 (1H, m), 8.26 (1H, dd, J = 8. 1, 2.4 Hz), 9.12 (1H, d, J = 1.7 Hz). 
IR (ATR) cm' 1 : 3442, 3165, 2954, 1670, 1624, 1595, 1496, 1410, 1373, 
1313, 1279, 1232, 1 176, 1147, 1086, 1012, 831, 816, 754, 710, 667, 606, 
552, 499, 465. 
MS m/z: 423 (M + +H). 

mmm 3 8 8: 6 - [ (4 jl-)17,)V*-)V) (2, 
ZxXjk) *?-)V\ -N- (4-*5^1/v-^D^->;i/) -3^>T$ H 



^J&0!I3 3 8T#e>nfc [6- [.(4-!?OD7x-KW^I/) (2, 5- 

V7)V-*u 7x-;u) ^^;H tf u > - 3 — -f ;u] #;u#>^ (100 mg, 

0.236 mmol) <Di/^ dd*^> (4 ml) mmmz.. f^J^DiJ F (1.00 ml), 
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^I^IMKBI/. »enfcgiaE«r^^PD>^> (6 mi) N 
-^Jl^l^'J > (51.8 1, 0. 472 mmol) > - *?-)Vi/ 2 W\*ri/)\, 

75> (37.4 I, 0.283 mmol) £2J0*.fc. £J&$j£m*ST18Bf ^Jt^ Lfc^, 

M7A^D7 h^zr? <<—\Ztth, s\*V> : BfcBSx^P = 3:ljgmgB£D*# 

*££U WMit&m (70.3 mg, 0.135 mmol, 57*) ^eM^tl/T^c. 
'H-NMR (400 MHz, CDC1 3 ) (5:0.92 (1.8H, d, J = 6. 6 Hz), 0.96 (1.2H, d, J 
= 6.4 Hz), 1.05-1.30 (3H, m), 1.32-1.43 (0. 6H, m), 1.55-1.83 (4. 4H, m), 
2.03-2.12 (1H, m), 3.86-3.97 (0. 6H, m), 4.20-4.28 (0. 4H, m), 5.88 (0. 6H, 
d, J = 7.1Hz), 5.98 (1H, s), 6.18 (0.4H, d, J = 7. 3 Hz), 6.90-6.96 (1H, 
n), 6.98-7.06 (1H, m), 7.41 (1.2H, d, J = 8. 1 Hz), 7.41 (0. 8H, d, J = 

8.1 Hz), 7.56 (1.2H, d, J = 8. 1 Hz), 7.57 (0. 8H, d, J = 8. 1 Hz), 7.67- 
7.72 (1H, m), 7.97-8.05 (1H, m), 8.10-8.18 (1H, m), 8.93 (0. 6H, d, J = 

2.2 Hz), 8.96 (0.4H, d, J = 2. 2 Hz). 

IR (ATR) cm"': 3381, 2935, 1643, 1595, 1525, 1489, 1394, 1317, 1281, 
1234, 1 171, 1 147, 1078, 1016, 966, 897, 831, 823, 764, 729, 609, 548, 
469, 413. 

MS m/z : 519 (MM-H). 

3 8 9: 6 - [ (4-^aD7irMJ^rjM (2, S-jSyfrXu 
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o=s=o 

o. 

CI 

mmm3 3 sTttenfe [6- [ (4-^dd7i^xmzjw (2, 5- 

y7JWD7i-^) tf u > 5 >- 3 #;«>m (100 mg. 

0.236 mmol) (D^^DD^^> (6 ml) «K»aSC N-^^l^E;!/* U > (77.7 
1, 0.708 mmol). O-^^t HD^y^7$>IS!!l (23. 6 mg, 0.283 
mmol), *5ctZ>*l -X^;U- 3 - ( 3 - z?*J-)V7 ^ J 7u MM *;^y<5 
KSfcBMft (54.3 mg, 0.283 mmol) £inAfc. KlSitl^lliaiTllfflfcfil, 
rh7kh*D77> (1 ml) £ttJA£io Sl&?S*18I^KimiaT«i*Ufe^ v 5 ^ 

7A^o7h^77^-i:#u : mm^jv = \:\mmffl£vnrcft 

(55.1 mg, 0.122 mmol, 52%) $SM*<!:bTllfc. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 3.90 (2. 4H, s), 3.97 (0. 6H, s), 5.97 (0. 2H, 
s), 5.98 (0.8H, s), 6.90-7.07 (2H, m), 7.39-7.46 (2H, m), 7.54-7.59 (2H, 
m), 7.63 (0. 2H, d, J = 8. 3 Hz), 7.73 (0. 8H, d, J = 8.1Hz), 7.94-8.00 (1H, 
m), 8.10-8.15 (1H, m), 8.76 (1H, br s), 8.92 (0. 8H, d, J = 1.7 Hz), 9.01 
(0. 2H, d, J = 1. 5 Hz). 
MS m/z: 453 (MM-H). 

mmm 3 9 0 : n, n-^^^-ju- [6- [ (a-zuu? 3L-)i^)i-fo-)V) 
(2, 5-s?7MD7xrjP) bfu> ? >-3 — r;u] ^^;ut$> 
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3 5T&e>ftfc [6- [ (4 -0 □ D7i -)\,7,)\,i£-)V) (2, 5- 

5?7Wd7i-jw trg 3 — r;u] #;u/\*;i/xfc: h* (100 mg, 

0. 245 mmol) , ^^^75>©fh7t HP77>»1 (2.0 M, 0.25 ml, 
0.50 mmol) XtfBfK (0.029 ml, 0.51 mmol) £1, 2-y7DOl^> (5 
ml) \zmM\sfc&* &mzx bVT-teb*F-i/AimkftVX1-hVOJ* (115 mg, 
0.515 mmol) fcjDAfc. gfflK:T3BrdJ»#l,fcf£, Sl&jg^^JCfSfDMWzKS. 

-fctf'U ^OD^>: = 40:1 igffiaU; D»fc#®;H*ffi»«f 

LT, afeH#Sr»fc. *3&nfcH#£^*1*>{;:Tife}*L«ffifl:^» (88 mg, 
0.20 mmol, 82*) ^S«ilTI#fc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.23 (6H, s), 3.43 (2H, s), 5.94 (1H, s), 
6.88-6.98 (1H, m), 6.98-7.06 (1H, m), 7.38 (2H, d, J = 8. 6 Hz), 7.52- 
7.62 (3H, m), 7.71 (1H, dd, J = 8. 1, 2.1 Hz), 7.98-8.08 (1H, m) , 8.51 
(1H, d, J = 2. 1 Hz). 
MS m/z : 437 (M 4 +H). 

391 : N- [ [6- [ (4-^DD7iZJ^M-^) (2, 5-v 

7RD7i^) tf u v>- 3 zirQkJ ex (2-*h*-> 



490 



WO 03/055850 



PCT/JP02/13792 




mMM3 3 5Tt#S>n/i [6- [ ( 4 - 0 p p 7 jl (2, 5- 
^^ju^-p^x— ;u) tf u i/>- 3 #;u/\*;u^fc: K (100 mg, 

0.245 mmol) > h'X ( 2 - * h*~>X^;U) (70 mg, 0.53 mmol) Rtfflf 

& (0.029 ml, 0.51 mmol) $1, 2-y^ODl^> (5 ml) C:?g#? 
MKT h U Til h^vTK^^^ 1 ^^^- h U (115 mg, 0.515 mmol) ^r^PA 

>:@^mx^;U = 3:2 *&mgB<fc D £MEEit*§bT, e£S#:£t#7t. 
#^n^@^^^\^-y->(CT^#L^fS{t^#/ (101 mg, 0.192 mmol, 78*) £ 

'H-NMR (400 MHz, CDC1 3 ) 6: 2.73 (4H, t, J = 5.8 Hz), 3.31 (6H, s), 3.47 

(4H, d, J = 5.8 Hz), 3.75 (2H, s), 5.93 (1H, s), 6.88-6.97 (1H, m), 
6.97-7.07 (1H, m), 7.38 (2H, d, J = 8. 8 Hz), 7.50-7.60 (3H, m), 7.76 (IH, 

dd, J = 8. I, 2.0 Hz), 7.98-8.08 (1H, m), 8.54 (1H, d, J = 2.0 Hz). 
MS m/z : 525 (M + +H). 

mmm 3 9 2: 6 - [ (4-^DD7x-JM;1/^;P) (2, 5-i?7Jl>7j-n 
7i^) — N, N-y^^-3^>7$ K 

°ta c , 
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mMM3 3 8T#^nfc [6- [ (4-?DD7:i:x;U7jU*x;U) (2, 5- 
y7iWD7i-W tf U v>- 3 *})l,#>& (90 mg, 0.21 

mmol) . y/^75>©f h7bFQ77>i§^ (2. 0 M, 0.21 ml, 0.42 
mmol), 4- (v^^;i/7^y) tf'Jv> (15 rag, 0.12 mmol) , K.tfHJX5F;U 
T^> (0.045 ml, 0.32 mmol) ^V^uu^^y (5 ml) fd^U ^*SKIT 

i-x^-;i/-3- (3 y yp tf;p) ^ F&^m (61 

mg, 0.32 mmol) £#DA7c:l£, ^f'TUPf P B 1Jf #b7c 0 SM^^MEIi 

tt>:@^X^;i/ = 2:1 i#m^cfc9#£#®£MEEit*i&LT, ^fS^k^ (35 
mg, 0.066 mmol, 9030 LTtffco 

'H-NMR (400 MHz, CDC1 3 ) <5 : 3.01 (3H, s), 3.14 (3H, s), 5.97 (1H, s), 
6.88-6. 99 (1H, m), 6.99-7.08 (1H, m), 7.40 (2H, d, J = 8. 7 Hz), 7.57 (2H, 
d, J = 8.7 Hz), 7.70 (1H, dd, J = 8. 0, 0.7 Hz), 7.82 (1H, dd, J = 8. 0, 
2.2 Hz), 7.93-8.04 (1H, m), 8.68 (1H, dd, J = 2.2, 0.7 Hz). 
MS m/z : 451 (M*+H). 

^ mm 3 9 3: [6- [ (4 - 2 UU7 x.—)l7,)l*-)V) (2, 5-iSy)l* 

P7xzji/) *^;i/] £ u yy- 3 --oil (4 -^jnf^^v^- i --r 
;p) ^^y> 

H»J3 3 8Tl#t>nfc [6- [ (4-7 0D7x-MM-^) (2, 5- 

^^^^-o^xx^) h!'J x>- 3 -^)V] ti)\,#>m (90 mg, 0.21 

mmol) , N-^^;Hf^^>?> (0.036 ml, 0.33 mmol), 4- (i?*?-)V7^ 

/) fc?'J>?> (15 mg, 0.12 mmol), &£/MJX^;U7S> (0.045 ml, 0.32 

492 



WO 03/055850 



PCT/JP02/13792 



mmol) &z?9uu*9> (5 ml) U\&\ZT 1 -x^;i/- 3 - (3-5* 

;* 3^1/7^/ y°u tf;U) Wy^iFllii (61 mg, 0.32 mmol) £flO;L/i„ 
gf£f;:T14[K£p B 11f#L/i:^ S^^^#|{3N-^^;L,tf^^>?> (0.036 ml, 
0.33 mmol), h'JX^7 5> (0.045 ml, 0.32 mmol) RZS 1 - )V - 3 - 
(3-y7W^^o^) KJMifi (61 mg, 0.32 mmol) £ 

= 25:1 jgm^j; vnrzftm&ffif£mmi<T. umt&m (86 mg, 

0.17 mmol, 80%) ^efi^tbTllfc. 

'H-NMR (400 MHz, CDC1 3 ) <5 : 2.33 (3H, s), 2.38 (2H, br s) , 2.50 (2H, br 
s), 3.44 (2H, br s), 3.81 (2H, br s), 5.97 (1H, s), 6.87-6.98 (1H, m), 
6.98-7.08 (1H, m), 7.40 (2H, d, J = 8. 8 Hz), 7.57 (2H, d, J = 8. 8 Hz), 
7.71 (1H, dd, J = 8.1, 0.7 Hz), 7.81 (1H, dd, J = 8.1, 2.2 Hz), 7.94- 
8.04 (1H, m); 8.66 (1H, dd, J = 2. 2, 0.7 Hz). 
MS m/z : 506 (M'+H). 

Wti&M 3 9 4: 4- [2- [5-^DD-4- [ (4 -^DD7i-jl/XMz 
)V) - (2. 5-y7MP7xZJ0 bf U V>- 2 --<;!/] 7$;x 

^E;i/^U> 



HWJ3 4 9Tl#^n^:4 - [2- [5-^DD-4- [ (4-^DD7i^ 

7JU*x;U) - (2, 5-y'7MD7xZJ|.) *^;H tf'J > f >- 2 

75 7X^1/] t^U^ Uz-N-t+y h' (78 mg, 0.14 mmol) (2. 0 ml)£ 

493 




WO 03/055850 



PCT/JP02/13792 



7M2.0 ml)<DM&®miZ®mLtZo Z\n&6 Ot:K:3!raLT&*#(40 mg, 0.72 
mmol)£}jQ*.T, 3 Oftmm&Ltz* fc£P^ £Jft*££g&fnj^# U ^ A*i§«fc 

-JW&nnfrJlAmWt) £«fcg«SiU mSAk&fa (30 mg, 40*)£*#fc. 
'H-NMR (400 MHz, CDC 1 3 ) <5 : 2.5-2.8 (6H, m), 3.59 (2H, br), 3.81 (4H, 
br), 5.45 (1H, br), 6.10 (1H, s), 6.88 (1H, m), 7.01 (1H, m), 7.25 (1H, 
s), 7.42 (2H, d, J=8. 8 Hz), 7.49 (1H, m), 7.60 (2H, d, J=8.4 Hz), 7.97 
(1H, s). 

MS m/z: 542(M + +H). 

mmm 395: 2- en- es-^pp-4- [ {A-^uuy^-)v^) - 

(2, 5-y7KD7x^) *^JU] bT'J> ? >-2 — fjj/j -N-^^;U7 
5;] x^;p-^^-;i/^;PA*s>Ktert-^;i/ 



HJfi^J 3 4 2T#f.nfc2, 5-v7nn-4- [ (4-^DD7x-W) 
- (2, 5 -zyVJl^uy x.-)l) hf'J> ? > (78 mg, 0. 1 9mmol) <hN, 

n* -is*?-)VJL?-u>VT^>(m u\)oi, 4-i?**r-v> (2.0 ml) mm 

&2*f£ffl^Tl00rT2 BIWJft#Lfc. MSTJ&fllft, P^X?MK40 ml)T 

mfe&T h7t K 07^X10 ml) IzmMlsTzmz* h U 1^75 >(31 //I, 
0.22 mmolk v 5 - ter t - l/^l/v**;!/^?*— h (49 mg, 0.22 mmol) Sr^iaTiO^. 




CI 
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Vu^yfyVj- (^\+t»-> : BKi^=4 : 1) OfltSiLT, HsB^t 

(68 mg, 64 X) UT»fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.26 and 1.32 (9H, br-s, rotamer), 2.75 and 

2.78 (3H, br-s, rotamer), 2.95 (3H, br-s), 3.30 (2H, m), 3.65 (2H, m), 

5.92 (1H, s), 6.6-6.8 (1H, n), 6.84-6.97 (2H, n) , 7.05 (1H, m) , 7.14 (2H, 
d, J=8.8Hz), 7.17 (2H, d, J=8.4Hz), 7.98 (1H, s). 
MS m/z: 568(M 4 +H). 

3 9 6: 2 - [N- [ 5 - £ □ □- 4 - [ ( 4 - ^ □ □ y x XJkXjM] X 

;u) - (2, 5 -^^;i/^-n^3:n;i/) j*^] hru^>-2 — r;u] -n-* 
^;u7$y] x^;i/-^^;u^;^A^>^tert-^;i/ 



2- [N- [5-^DP-4- [ (4-^DD7i-W) - (2, 5-y7 

MD7i-w tr u v>- 2 -N-^w$y] x^;u- 

^^;p*;UA*5>BStert-^;U (67 mg, 0.12 mmol) (D* ^ y -)V (6 ml) « 
i&lC, -b^E U yT r >^/N7> ; &x^AEg7j<fD^ (30 mg) £flnA. 3 0%5®®Hfc 
*** (3 ml) £JJD*.T, 1 7P#|BJ«#LJt. ft»x^;nr#3RU/t«tc, 

D7h^77^- C\*1t> : mm^)V= 3 : 1) K «fc D ttffi! U &S2ft£«& 
(64 mg, 91X)£«M*%H£LT»fc. 

'H-NMR (400 MHz, CDC 1 3 ) 6 : 1.33 and 1.38 (9H, br-s, rotamer), 2.87 and 
2.89 (3H, br-s, rotamer), 3.11 (3H, br-s), 3.3-3.4 (2H, m), 3.6-3.9 (2H, 
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m), 6.12 (1H, s), 6.89 (1H, m), 7.00 (1H, m), 7.26 (1H, m), 7.41 (2H. d, 
J=8.4 Hz), 7.53 (1H, m), 7.59 (2H, d, J=8.4 Hz), 8.00 OH, s). 
MS m/z : 600 (MHH). 

El-MS: 599.1204 (Calcd for C I7 H M C1 : F,N,0 4 S: 599.1224). 

3 9 7: 5-^7DP-4- [ (4-^DD7x-JK;^^) - (2, 
5-y7MD7i^) -2- [N-^^-N- [2- (*?-)V7^ 

y) x^j/j t$/3 bfU> ? > 



2- [N- [5-^OD-4- [ (4-^ DD7i- ;i/) - (2, 5 

-y7MD7i-;w tr u> ? >-2--r;i/] -n-/^75;] x 

>^tert-^^;i/ (61 mg, 0.10 mmol) &mt*^U> 
(2.0 ml)tC*££?U TXV-;K40 yl), h U 7^tDffi (200 

m at i u#f!3ffi# ltcc s^^msetm e>n7c^M^ > u # ?)v>7 u 

Th^77^- (3 %*^/ — ;l//^DD^Jl/A^e 3%^^y— ;k 3%tert 

^;i/T5>/^7on^;PA) Tili^bT^fEft'&^m mg, 41 *)£ft&t^5t(h 

'H-NMR (400 MHz, CDC 1 3 ) 6: 2.51 (3H, s), 2.90 (2H, d, J=6.0 Hz), 3.14 
(3H, s), 3.72 (2H, m), 6.13 (1H, s), 6.89 (1H, m) , 7.00 (1H, m), 7.36 
(1H, m), 7.41 (2H, d, J=8.4 Hz), 7.52 (1H, m) , 7.60 (2H, d. J=8.4 Hz), 
8.00 (1H. s). 
MS m/z: 500 (M + +H) . 

FAB-MS: 500.0770 (Calcd for C 22 H 22 C1 2 F 2 N 3 0 2 S: 500.0778). 
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3 9 8: (2' S) -5-#PP-4- [ (4-^OD7i^ft) - 
(2, 5-y7MD7iZJ|/) -2 - [2' - (bh'D^y^^l/) 



^JS0*J3 4 2T?#£>*lfc2, 5->?^PP-4- [ (4-^DD7i-W) 
- (2, 5-y7MD7x~JW tf U >*>(60 mg, 0. 14mmol) £ (S) - 

2 - tfD »J v>^^y-;K200 wDCDl, 4-i?*3rV> (1.0 ml) 
m#fflmTl00 < CT3BrpHtH i bfeo @mx^;K50 ml)T*3R 

Lfcfifrfc, »&£7K£fiS*n&tt*Tifci£Lfc. MffiTiRffi 

= 5:1) tCcfcOttttbT, SSBft;^ (40 mg, 58 X) £ttiM#$lSf <h L/T^fe. 
'H-NMR (400 MHz, CDC1 3 ) 6 : 1.78 (1H, m), 2.06 (3H, m) , 3.29 (1H, u), 
3.50 (1H, m), 3.66 (1H, m), 3.72 (1H, m), 4.33 (1H, m), 5.97 and 5.98 
(1H, s, rotamer), 6.73 and 6.77 (1H, s, rotamer), 6.92-7.15 (3H, m), 
7.25 (4H, m), 7.98 (1H, s). 
MS m/z: 481 (M + +H). 

3 9 9: (2' S) -5-^cm-4- [ (4-^DD7xZK^ 
)V) ~ (2, 5-y7MD7xZ^) *J-)\,-2- [2' - (kh'D^y^j 1 
)V) fcfo»J>?>- 1 * -<M ¥JJJl> 




CI 
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(2' S) -5-^DD-4- [ (4-^DD7xZW) - (2, 5-y7 

- 2- [2' - (tHD^^Jl/) hfn'J^>- 
1* --f;U] tf l J> ? > (39 rag, 0.08 mmol) (6 ml) -fc^E 

■J yx>^/ , NT>^-^AE37Kfn#i (30 mg) £}JDA, 3 0 %5®$Kfc7K^7k (3 
ml) <£»P^T, 1 7f$PBm#bfco K^X^;K60 ml) T^ff? LT^fC, 

■7^77^- (^*tr> : P^X^;i/= 1 : 1) «9*fgiU H£f2te^#J 
(33 mg, 79%)£fat^K<hLT#7Co 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.75 (1H, m), 2.02 (3H, m), 3.3-3.5 (1H, m), 
3.52-3.75 (3H, m), 4.2-4.35 (1H, m) , 6.05 (1H, br-s), 6.84 (1H, m) , 6.96 
(1H, m), 7.36 (1H, s), 7.36 and 7.37 (2H, d, J=8. 8 Hz, rotamer), 7.43 
(1H, m), 7.53 and 7.54 (2H, d, J=8. 8 Hz, rotamer), 7.89 and 7.90 (1H, s, 
rotamer). 

MS m/z: 513 (M 4 +H). 

FAB-MS: 513.0627 (Calcd for C 23 H 2I C1 2 F 2 N 2 0 3 S:513. 0618). 

mmm 400 : [4- [5-200-4- [ - (2, 

5-77KD7i^) bf'J S J>- 2 ^jUfr 'J > - 2 - < 

)V\ ^^;l/^7;UA*S>B6tert-^;U 
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CI 



F 



N 



H 



0 I 



CI 



- (2, 5-y7M07x^JW tf'J^XeOmg, 0. 14 mmol) ttert 

(t^tfcU >- 2 --f )V) ^^)VtDVn^>m (200 mg) CO 1 , 4- 

v^-^t^> (i.omi) mm^mnmm t Tmx:^2Bmm.nv^o ^£t<$ 

^7^- C\*iJ-> : X— t^;|/=5 : 1) CiOiilT, ^iBft^ (45 mg, 
52 J!)$M#lStbTt#fc„ 

'H-NMR (400 MHz, CDC1 3 ) <5 : 1.46 (9H, s), 2.72 (1H, m) , 3.00 (1H, m) , 

3.22 (1H, m), 3.44 (1H, m), 3.6-3.75 (2H, m) , 3.9-4.1 (3H, m), 4.95 (1H, 

br), 5.99 and 6.00 (1H, s, rotamer), 6.96 and 6.97 (1H, s, rotamer), 
6.9-7.1 (3H, m), 7.24 (4H, s), 8.11 (1H, s) . 
MS m/z: 596(M + +H). 

^5£#J 4 0 1: [4- [5-^PD-4- [ (4-^DD7i^;^;|/^^) 

- (2, 5-y7;i/tP7x_;i/) *^;U] k!U 5?>- 2 ^£^^U>- 

2 — r;n >^tert-^;i/ 



[4- [5-^PD-4- [ (4-i?DD7i-;W) - (2, 5-^7>ll/^- 
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A*^ >mieTi-y"^Jl (44 mg, 0.074 mmol) (D * $> J — )V (6 ml) mWz, -b^ 
U 7'^>^A7> : E- , ^AEg7K^Pt) (30 mg) £JP;5L, 3 0 % ^ <t tK ^ tK (3 
ml) ZMtlT. 17l»LL Mx^;K60 ml) T^f? LfctKc, i«£ 

•?h^77^- (^\+t^> : iiif;^ 3 : i) iz^vmmv, mzitsvo 

(31 mg, 67«£fatt$5lf£:LTf#7c 0 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.40 OH, s), 2.69 (1H, m) , 3.02 (1H, m), 

3.18 (1H, m), 3.41 (1H, br), 3.6-3.75 (2H, m), 3.92 (1H, m), 4.02 (1H, 

m), 4.13 (1H, m), 4.91 (1H, br), 6.07 (1H, s), 6.85 (1H, m), 6.99 (1H, 

m), 7.37 (2H, d, J=8. 4 Hz), 7.35-7.45 (2H, m), 7.53 (2H, d, J=8.4 Hz), 
8.17 (1H, s). 
MS m/z: 628 (MHH). 

FAB-MS: 628. 1255 (Calcd for C 28 H 3 oC 1 2 F 2 N 3 0 s S : 628.1251). 

^MM 4 0 2: 2-7^7^^;W-4- [5-£PP-4- [ (4-^DD7i 

-)V7.)V*-)V) - (2, 5-i^yjl-tnyx.-M bf'J> ? >-2--r 



[4 - [5-^PP-4- [ (4-^PD7i-J^^*ZJW - (2, 5->> 

7)V3ru7 jl-)V) euy>-2-^;n u >- 2 --r ;n 

)\>%)Vn^ >mieTl-y9-JV (30 mg, 0.05 mmol) &mt* ^ V >(1 . 5 ml) \zM 
fi£U T-V-;K30 nl), h U 7;U^-P^(150 u 1) £gi£TflQ*.T 1 mm 

- (3 %>^;-j^DD^A^b 3 %p<^y-;u, 3 % ten — 7*^7$ 
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>/?do*;PA) TffiSLT«83^4&(17 ng. 67 %) &toVtm*£ LTfffc. 

'H-NMR (400 MHz, CDC 1 3 ) (5: 2.77 (1H, m) , 2.9-3.3 (2H, m), 3.5-3.85 (3H, 

m), 3.97 (1H, m), 4.04-4.25 (2H, m), 6.12 (1H, s), 6.90 (1H, m), 7.02 

(1H, m), 7.42 (2H, d, J=8.4 Hz), 7.4-7.55 (2H, m), 7.58 (2H, d, J=8.4 
Hz), 8.05 (1H, s). 
MS m/z: 528(M + +H). 

FAB-MS: 528.0695 (Calcd for C 23 H 22 C1 2 F 2 N 3 0 3 S: 528.0727). 

mmm 4 0 3 : 5 □□- 4 - c (4-^Da7ir;^) - (2, 5-^ 

7Jl/tD7i^) -2- (4' - h Ha^->bf^U i?>- 1 ' 

Jk) fc!U> ? > 




HM0!)3 4 2Tt#£*l£:2, 5-v^OO-4- [ (4-^DD7i-W) 
- (2, 5-y7J^P7iZJW fcfU> ? > (60 mg, 0. 14mmol) t 4 - 

hHD^ykM'Jy>(200 mg)®l, 4-> ? ^^+f-> (1.0 ml) ig*££^i?tf?ffl 

mnoorTi BW*#Lfc. aistftaft, ^x^x-^mso mi)t« 
= 3 : i) iz&vmmisT, mmt&m w mg, 43 *)^ittiSiiT#fc. 

'H-NMR (400 MHz, CDC 1 3 ) <5 : 1.62 (2H, m) , 2.05 (2H, m), 3.30 (2H, m), 
3.98 (3H, m), 5.97 (1H, s), 6.96-7.12 (3H, m) , 7.23 (4H, m), 7.26 (1H, 
s), 8. 10 (1H, s). 
MS m/z: 481 (M*+H). 
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mmm 4 0 4: 5 □□- 4 - [ (4-? nay x.-)ix)i-fc-)i) - (2, 
5-^7^D7i^) - 2- (4* - b Hn^->e^u ->*>- 1 ' 



5 _/7 DD _ 4 _ [ (4-^OD7i-^ft) - (2, 

;W) - 2- (4' -b HD^ytf^iJ 1 * ->(JV) bUv>(29 

mg, 0.06 mmol)<D*?y — )V (6 ml) mWz. -t : E0Zf^>m^7> : E^ r y^m 
imm (30 mg) SrflP*., 3 0 %3&HSftzK&7fc (3 ml) £2JD;LT, 1 7 H*ISI«# 

»JK£«JBET»H&l/fc&K:. »**->'J*WD7h^57-f- (^-y->: 
Btt&X^;i,= 2 : 1) CiO^SL, X— T-J^^Om^tVTm^it^ (17 
mg, 55X)&@#£LT*#&. 

'H-NMR (400 MHz, CDC 1 3 ) 6: 1.64 (2H, m), 2.02 (2H, m), 3.33 (2H, m), 
3.98 (1H, m), 4.08 (2H, m), 6.11 (1H, s), 6.92 (1H, m) , 7.02 (1H, m), 
7.42 (2H, d, J=8.8 Hz), 7.45 (1H, m), 7.53 (1H, s), 7.58 (2H, d, J=8.8 
Hz), 8.05 (1H, s). 
MS m/z: 513 (M + +H). 

IR (ATR) cm"': 3359, 1589, 1495, 1317, 1234, 1081, 829. 
mp: 146-148 *C. 

FAB-MS: 513.0588 (Calcd for C 23 H 2l CI 2 F 2 N 2 0 3 S : 51 3. 061 8) . 

###J 5 0 : (3, 6 -v^PPbTU v ? >- 2 )V) (fcfU >?>- 4 -^)V) 




CL 
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CI 



ci"Sr 



OH 



-7SX:mWT. 2, 5-v^PDtfiJy>(1.02 g, 6. 89 mmol) <&X-x;M20 
■D«FttC t e r t -^;P'J^^A(1.51 M^>^>^?^ : 4.6 nl)*iTLfc. 
-78 < C{CT20#r^S^, S^fCtfUv ? >-4-*;W\*;U^t b* (0. 65 ml, 6.89 
mmol)£ftl*.£. -78"Ct3TH^|!!liK«i«, EJfcttfcjfcfcan*., £iI3:T#MRLfc. 

ttU : ^k^^U>(=l:j50)o»m«[«fc0^fc»1ii$«ffi»ttfL/t. 

»6nfcH#tX— 5r;UtTifc*«, £Cffifc£r^(8I9 mg, 3.21 mmol, 

47 «^aM*tUWc, 

'H-NMR (400 MHz, CDC1 3 ) 6 : 4. 64 (1H, br d, J =6.3 Hz), 6.00 (1H, br d, 
J = 6. 3 Hz), 7.27 (1H, d, J = 8. 6 Hz), 7.31 (2H, d, J = 5.8 Hz), 7.67 
(1H, d, J = 8. 6 Hz), 8.57 (2H, d, J = 5.8 Hz). 
MS (m/z) : 254 (M + ). 

MtfoM 4 0 5: 3, 6 -^ao-2- [ (4-^DD7iZW^) 
(e'jy>-4-<A) *3-)V\ bf'Jv> 




0=S=0 




CI 



(3, 6-^^DDtru> ? >-2-<;u) (tfUv J >-4 — r;u) 
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(161 mg, 0.631 mmoDcD^b^^l/XlO mDfeWz h 'Jxfjl/Ji X208 u\, 
1.89 mo\)3o&TSmt?-jr—)\<(mu. 1, 1.89 mmol) £Jjd fife KJfom&^.Ulz 

xmmmwLtzm, teiiifc, nzntzmmmmzmm^^zDaz., ts 

(10 ml)K:i§#?U 4 pp^>-tf >^^--;Kl37 mg, 0. 947 mmol) & 
^^U^A(131 mg, 0.947 mmol) £ ft];l7co ^iHi^T, £Jftj££^KT2 
B^fliiJ*N£, 60 < C(CT4PtP^^L7to M/EMl^c 
f#£*ifcM^g£S1^x^;i^D;^ Tic, t&fn&^K^jilMlcEfcrf^ ^tKTO 

^®^M/Eiiigbfc. n^titzmmnm*** /-;mio minc^u 30 

®Hb7M|7K(3 ml)^ct^±:^ U^-T r >i?7 , NT> ; Ex^AEg7KfD^i(73 mg) £iD;L 

^^h^p^tk^^- h u *y&7mm%m?L, ^^^i^xcT^mbTc. 

(=l:80)cD^ttJ^ c t OmtiftM&mJEmifaV, mmt&m (49 mg, 0.118mmol, 

19 %)*&&mw-tvxntz. 

'H-NMR (400 MHz, CDC1 3 ) 6 : 6. 08 (1H, s), 7.31 (1H, d, J = 8. 3 Hz), 

7. 41 (2H, d, J = 8. 8 Hz) , 7. 45 (2H, d, J = 6. 0 Hz) , 7.51 (2H, d, J = 8. 8 

Hz), 7.69 (1H, d, J = 8.3 Hz), 8.58 (2H, d, J = 6.0 Hz). 

IR (ATR) v cm' 1 : 3068, 2923, 1594, 1562, 1475, 1415, 1394, 1313, 1280, 

1213, 1 184, 1 132, 1089, 1035, 1012, 993, 838, 813, 784, 744, 703, 595, 

572, 536, 485, 458. 

MS (m/z) : 413, 415 (M + +H). 

504 



WO 03/055850 



PCT/JP02/13792 



mmm 4 0 6 : 2- [1- (4-^dq7i-mm^) -1- (2, 5- 



60 ^i47K^b^h'J^A(30 mg, 0.75 mmoDON, N-y/fJWPA75 

H(5 mDMmmzmmmi 3 7T*#e>nfc2 - [ [.(4-^dp^x-;u) 

(2, 5--;7jwd7i-^) - 5 -*^;i/t? u (52 

mg, 0.132 mmolXDN, N-y^^WAJ^ K (5 ml) CIT^TL 
fc. K&m&fcfti\ZTlSftikW&, 3^{fc*3MKl2 til. 0. 198 mmol)£tax.7Co 

mmmzTk&tiux.. mm^jv\zxmtavrco ^mm^mm^m^\zxmm^ 

l^yU*yJW7A^D7h^77^f-l:#U ^\^it> : g^x^;K=8:l) 

o^tts^cto#^iii^MEE^L,fc 0 n%ntzmmm*^*-v->\z-zmmt 

U ^te^^l (50 mg, 0.122 mmol, 93 %) t LT^fc. 

'H-NMR (400 MHz, CDC1 3 ) a : 2. 14 (3H, s) , 2.33 (3H, s), 6.80-7.10 (2H, 
m), 7.23-7.34 (4H, m), 7.39-7.51 (2H, m), 7.88-8.00 (1H, m), 8.15 (1H, 
s). 

MS (m/z) : 408 (M*+H). 

mmm 4 0 7 : 3, 6-^ dp- 2- r (6-^paeu^>-3 — ot^ 

^-) (bfU^>-4-^) hfu^> 




o=s=o 




CI 
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#%#|3 STUenfcyft^iS- (6-^OD-3-tfU^;U) O-X^Jl/ 
(164 mg, 0.70 mmol) (DJL^J-)V (7 ml) ^^(C l8l^7KgHt;:J- h U A7K^ 
& (7 ml) MV,\ZTmT$®.W\stc 0 fcfo® i £i!%}Z^U£Tft}%llsrz'&. 

T^U, 3$!^ 3f££MJ£*t*£U 6-^np-3-tf'J^>^^--;i/^^ 

#%^>J5 0T#^»tifc (3, 6 -^dd tru i?>- 2 — oio (tr»jv>-4 

--r;U) ;W (153 mg, 0.60mmol) (Dy^DD^^> (3 ml) ^?Sd, 

Ot^CX h 'jXf;i/7 5 > (0.167 ml, 1.20 mmolK #i^T*mk* ? >7J|/*X 
)V (0.070 ml, 0.90 mmol) mU\ZX2mmmW Lfco S^^^tSfn 

#«E>tl£: SIMON, N-y^?;^A7^h* (3 ml) mWZ. 6-^DD-3 
- tf'J> ? >^^--;i/0N, N-y/^MM75K (2 ml) 
^U-^A (100 mg, 0.72 mmol) £}JD*_, ^(3T18Btr^it^Lfc. RJc^^ 
1C^X^;U^SPA> tS^nmWTKtCT^^, W^^^tK^^ h U ^AKT 

o7h^77^-l:#U s\*V> : M?x^;i/=7 : 3J££tig&J; 0 
£i^£U ^fE-fk^ (83 mg, 0.22 mmol, 36 %) &n&ttitt%}Mt LT#fc. 
'H-NMR (400 MHz, CDC1 3 ) <5 : 5.69 (1H, s) , 7.20 (1H, d, J = 8.3 Hz), 7. 24 
(1H, d, J = 8.3 Hz), 7.35 (2H, d, J = 6. 1 Hz), 7.52 (1H, dd, J = 8. 3, 
2.4 Hz), 7.62 (1H, d, J = 8.3 Hz), 8.32 (1H, d, J = 2.4 Hz), 8.55 (2H, d, 
J = 6. 1 Hz). 
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MS m/z: 382 (M + +H). 

nmm 4 0 8 : 3, 6-v^ap-2- [ (6-£DPbTU>?>-3--OU;ui/ 
(fcfU^>-4-^;U) *?MI/1 b!Uv> (JtjkWA) R#3, 6-^ 
^□□-2- [ (6 -^□DbTU> ? >- 3 ~;U) (tf'Jy>-4 
--f;u) 2i±2k] gUJ£> (fc£#/B (SttftA) Rffl^HB (mijfrB) ) 

3, 6 -y^DD- 2 - [ (6 -^PDhf'J> ? >- 3 — OP^) (tf'Jv>- 
4--OP) tf»J>?> (82 mg, 0.24 mmol) <D*9 (4 ml) ®m\Z, 

mmkitfrm* (2 ml) ^^-b ; eU> r 7 :J >^AT>^:-^AEl7K?0#l (30 mg) 

&mz.mmzx2mffimfti,tt. fcj&m&mzmmjLT-fr&imz.. 

> : »Kl^JI/=3 : 2 igtB3B£ 9f#fc#iS£«ffiiSMgU 6l3Efl;£<KjA (41 mg, 
0.098 mmol, 46 %) ^*-*> : &m^3 L )l'= 1 : 1 i^tM^ 0 £M 
SttBU SSaib^ftB (StettA) ({£1114) (8 mg, 0.020 mmol, 9 %) RZf 
mUit^B (SttfrB) (Bffit£) (8 mg, 0.020 mmol, 9 %) ^fnfnfifi 

'H-NMR (400 MHz, CDC 1 3 ) 5: 6.11 (1H, s), 7.35 (1H, d, J =8.3 Hz), 7.36 
(2H, d, J = 6. 1 Hz), 7.40 (1H, d, J = 8. 3 Hz), 7.73 (1H, d, J = 8. 3 Hz), 
7.78 (1H, dd, J = 8.3, 2.4 Hz), 8.48 (1H, d, J = 2.4 Hz), 8.61 (2H, d, J 
= 6. I Hz). 
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MS m/z: 414 (M 4 +H). 
i£G®>B (#H4#A) 

'H-NMR (400 MHz, CDC1 3 ) 6: 5.54 (1H, s), 6.99 (2H, d, J = 6. 1 Hz), 7.27 
(1H, d, J = 8.3 Hz), 7.37 (1H, d, J = 8. 3 Hz), 7.55 (1H, dd, J = 8. 3, 
2.2 Hz), 7.73 (1H, d, J = 8. 3 Hz), 8.47 (1H, d, J = 2. 2 Hz), 8.51 (2H, d, 
J = 6.1 Hz). 

MS m/z: 398 (M + +H). 

'H-NMR (400 MHz, CDC 1 3 ) 6: 5.40 (1H, s), 7.26 (1H, d, J = 8. 5 Hz), 7.42 

(1H, d, J = 8.3 Hz), 7.53 (2H, d, J = 6. 1 Hz), 7.57 (1H, d, J = 8. 5 Hz), 

7.96 (1H, dd, J = 8.3, 2.4 Hz), 8. 34 OH, d, J = 2.4 Hz), 8.68 (2H, d, J 
= 6.1 Hz). 
MS m/z: 398 (M + +H). 

mmm 4 0 9 : 2- [ [ (3-^anbfU > ? >-4--f )V) (2, 5-1/7)1,* 




#%0i|4 8TH^nfc3-^DD-4- [ (2, 5-y7MD7i^) - fc 
H U^cis t!Uv> (102 mg, 0.40 mmol) Oy^OD^^> (4 ml) m 

miZ, 0 < CCTh'JX5 1 JV7 5> (0.112 ml, 0.80 mmol), fr^T*mt*?>X 
;UtJs-;U (0.046 ml, 0.60 mmol) ^^ZTimm^WLfZo 

vo&mumw7MzTmm$i, mmm^m^mmi-hvu^zx^mi,. %mk. 

f#£>nfcg|?g<DN, N-y^fMMJ5H (4 ml) mmz. 2-t?'J5^> 
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JV (45 mg, 0.40 mmol), ^^^Mti U (83 mg, 0.60 mmol) £flQ 

%hntz.mk(DV>zuu**?y (4 mi) *&?&f~> ot:(cT3 -^DPig^m^^ 

(M^65^±) (212 mg, 0.80 mmol) £JJDA, ^SfCT 3 mm&ftLfzo fcfom 

telib. ^fa-ffc^ (19 mg, 0.049 mmol, 12 %) £&fe?&tt$jSf <h LTf# 

'H-NMR (400 MHz, CDC1 3 ) 5: 6.26 (1H, s) , 6.93-7.13 (3H, m), 7.50-7.56 
(1H, m), 8.01-8.08 (1H, m), 8.13 (1H, d, J = 5. 1 Hz), 8.48 (1H, d, J = 
2.2 Hz), 8.60 (1H, s), 8.66 (1H, d, J = 5. 1 Hz). 
MS m/z: 382 (M + +H). 

4t&w<DQ75in^ v : m&£.f$,mmmmt. hh^ut-7« (H4«) 

ALfcE3 5«ffl^T, ^i^i:M>$n5i3 7 5P-1' FI6 (AjS) <D 
9 6ft7V-HC, E 3 5*fflflS&#flMbLfc 1 O %«JJEifiitf £^tr*Ml^y 
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fcackSKliiJaUfc. ££Kl2 4BSraiS§mC#*±»&lH|iKU A/3 2 5 -3 
5*JL\dh-y°f?2>*:y 2n-j-)l>m&2 5 - 1 £H*BffcLfc9 6 7Xx^<lf 
fflTV- MC^D*., 4tTl 6 - 2 Ol^-f >*a^-y3 >L£. dft£ U > 
IAy7 7- (PH7.4) T8titHxfc&. L£ A 3 1 - 8 £x tf 

h-^ttSty^ti-tJI'SiftMA 3 2 -4 0 £2J0*_, 4*CT2l^rai»ffiLfe. 
ZtHZTM U 7*7:7 7:?— tf£i*g-&l,£7 M/^h7k*^>£M, 7*;U- 
7*7. (BluePhos: KPLtt) T\ f§fi£l«ftg£fciJ£L/i. S'J5£f£ 

mttt&LTs oxmmmm (ecs om)^wmvrz 0 

—Jj* H4iSgl:^«^iiDlT7 2lltFli(:77T-yjl'- (a 1 ama 
r B 1 u e ; A'-C^V— 7 (BIOS OUR C E) #) Srffl V>T%fi£i*, fe* 

ec so \zm is xmmm^mm^mm l t i> 5 it&m s it&m t. 
it^m (i) &±$27v±i'(jjmz&K>wffiistcm%:$:mi \z*? 0 ecso 

^5 0nMTOM^+ + + . 5 0nM~5 0 0 nM©fM$ + + . 5 0 
0 nM~5«M©ft^^+(!:bfc. 
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mi 



it a ^7} 


Sit 


H»"J2 <JH£#2-B) 


+ 




+ + 


mmm 1 o 


+ + 


mmrn 1 2 


+ 


1 4 


+ 


n»<i 1 7 


+ 




+ + j 


H»!l 2 9 


+ + 


H»J 3 2 


+ + 


3 3 


+ + + 


^IJSfll 3 5 


+ 


mmm 3 6 


+ + 


n»!j4 3 (m&& 4 3 - a) 


+ + 


Hi6#!l4 3 (M&#4 3 -B) 


+ + 


^16094 5 


+ + + 


H»J4 6 


+ + 


mmm4 7 


+ + + 


MffiWA 8 


+ + + 


mmm 1 3 6 


+ + + 


* mm 141 


+ + 


H«y 1 4 2 


+ + 


HM^J 14 5 


+ + + 


H»y 2 8 7 


+ + 


nmm 288 


+ + 


^JSfll 3 3 0 


+ + 


n»y 3 3 1 


+ + 


nmm 334 


+ + 


mmrn 343 


+ + + 


3 4 4 


+ + + 


^jsey 345 


+ + + 


nmw 347 


+ + + 


HJfiflJ 3 4 9 




MffiM 3 7 0 


+ + 


3 7 2 


+ + 


|H»J 3 9 7 


+ + + 


mmm 3 9 9 


+ + + 


H»!J4 0 2 




H»J 4 0 4 


+ + + 
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mm±<Dmm*jm& 

—IKS (1) -C^tlZik&W, ^Ol, ^N-t+vH, fOS-t+y 
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1. —«5£ (l) 

R1 \ 

R 2 —4 X— R 4 (1) 

R 3 

{Xte-S-, -SO-X«-S0 2 ; 
R 1 tt, 

-C(R 5 ) (R 6 ) (R 7 ) 

CR 5 , R 6 RZSR 7 te, #*&iLbT, Any>JRf, ->7/g, -hog 
Xte-Q 5 1 -Q 5 2 -Q 5 3 — Q 5 4 

[Q 5 1 ttJIMS^ -CO-, -CS-, -so-, -so 2 -, -CO-C 
O-, -CO-CS-, -CS-CO-X«-CS-CS-£5kU 
Q 5 2 tt, -O-, -O-N (A 5 1 ) -, -O-N (COA 5 1 ) 

-, -N (A 5 ') -, -N (COA 5 ') — N (COOA 51 ) -N 

(CON (A 51 ) (A 52 ) -N (OA 5 1 ) — , — N (N A 5 1 A 5 

2 ) — , — N (A 5 1 ) -N (A 5 2 ) -N (COA 5 1 ) — N (A 5 
2 ) -, -N (A 5 1 ) -O-, — N (COA 5 1 ) -O-, -S-, -N = 
N-, -C (A 5 1 ) =N-, -C (A 5 1 ) =N-0-, -C (A 5 1 ) = 
N-N (A 5 2 ) -N=C (A 5 1 ) -0-N = C (A 5 1 ) - 

(NA 5 ') -N = C (A 5 2 ) -XiZ-C (=N A 5 1 ) — N (A 5 2 ) — 

(a 5 1 r^a 5 2 i*&*n±\sT. vmm?. w&mzmLx^xh&^m 
fcykmmx tew&m * m l t ^ x t> «£ \, mmm^m & ^t* ) 

Q 5 3 teM^-^. -CO-. -CS-, -SO-, -so 2 -. -CO-CO 

-, -CO-CS-, -C S -CO-Xte-C S - C S - £tfU 
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Q 5 4 «-A 5 3 , -OA 5 3 , -N (A 5 3 ) ( A 5 4 ) , -SA 5 3 , 
-NA 5 4 —OA 5 3 , -NA 5 5 -N (A 5 3 ) (A 5 4 ) Xtt-O-N 
(A 5 3 ) (A 5 4 ) 

(A 5 3 , A 5 4 5 ttft*$ft£LT, tK^^, iiS^f IT^T 

— N (R 8 ) ( R 9 ) 

CR 8 RISR 9 «, £-*2£&LT\ -Q 8 1 -Q 8 2 -Q 8 3 -Q 8 4 

[q 8 1 -co-, -cs-, -so-, - s o 2 -co-c 

o-, -CO-CS-, -CS-CO-Xtt-CS-CS-^l, 
Q 8 2 -O-, -O-N (A 8 1 ) -> -O-N (COA 8 1 ) 

-> — N (A 8 ') -N (COA 8 ') -N (COOA 81 ) -N 
(CON (A 81 ) (A 82 ) ) — N (OA 8 1 ) — , — N (NA 8 1 A 8 
2 ) -N (A 8 1 ) -N (A 8 2 ) -N (COA 8 1 ) -N (A 8 
2 ) — > — N (A 8 1 ) -O-, -N (COA 8 1 ) -O-, -S-, -N = 
N-, -C (A 8 1 ) =N-, -C (A 8 1 ) =N-0-, -C (A 8 1 ) = 
N-N (A 8 2 ) -N=C (A 8 1 ) -0-N = C (A 8 1 ) - 
(NA 8 ') -N = C (A 8 2 ) -XIZ-C (= N A 8 1 ) -N (A 8 2 ) - 
(A 8 1 StfA 8 2 tt^^iSbT, 7mm?. lil^LT^IfeJ:^ 
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Q 8 3 izm&&, -co-, -cs-, -so-. -so 2 -CO-CO 
-> -co-cs-, -CS-CO-Xli-CS-CS-^l, 
Q 8 4 te-A 8 3 , -OA 8 3 . -N (A 8 3 ) (A 8 4 ) , -SA 8 3 , - 
NA 8 4 -OA 8 3 , — N A 8 5 -N (A 8 3 ) (A 8 4 ) Xtt-O-N (A 

8 3) (A s 4 ) 

(A 8 3 , A 8 4 J&ZSA 8 5 te$*$fc3£UT, TkmmT. SII^LT^T 

£^r. ] 

-X 1 R 1 0 

CX 1 te, -0-X«- S -£^U R 1 0 te-Q 1 0 1 -Q 1 0 2 -Q 1 o 

3 _Q1 0 4 

CQ 1 0 1 -CO-, -CS-, -SO-, -so 2 -, -CO- 

CO-, -CO-CS-, -cs-co-xa-cs-cs-^L, 

Q 1 0 2 mm&. -O-, -O-N (A 1 0 1 ) -, -O-N (COA 1 

0 1 ) -, -N (A 1 0 1 ) -, -N (COA 1 0 1 ) -. -N (COOA 1 
01 ) -, — N (CON (A 101 ) (A 102 ) ) -, — N (OA 1 0 1 ) -, - 
N (NA 1 0 1 A 1 0 2 ) — , — N (A 1 0 1 ) — N (A 1 0 2 ) — , -N 

(COA 1 0 1 ) -N (A 1 0 2 ) -, -N (A 1 0 1 ) -O-, -N (CO 
A 1 0 1 ) -O-, -S-, — N = N — , -C (A 1 0 1 ) =N-, -C (A 

1 0 1 ) =N-0-, -C (A 1 0 1 ) =N-N ( A 1 0 2 ) -, -N = C 
(A 1 0 1 ) -, -0-N = C ( A 1 0 1 ) — , — (NA 1 0 1 ) -N = C 
(A 1 0 2 ) -Xit-C (=NA ! 0 1 ) — N (A 1 0 2 ) — 

(A 1 0 1 S^A 1 0 2 it&*ntLLT. 7mm=^, iil^LT^t^J: 
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Q 1 0 3 -co-, -cs-, -so-, -so 2 -CO-C 

O-, -CO-CS-, -CS-CO-Xli-CS-CS-^L, 

Q 1 0 4 te-A 1 0 3 , -OA 1 0 3 . -N (A 1 0 3 ) (A 1 0 4 ) , — S 

A 1 0 3 , -NA 1 0 4 -OA 1 0 3 . -NA 1 0 5 -N (A 1 0 3 ) (A 1 

0 4 ) Xtt-O-N (A 1 0 3 ) ( A 1 0 4 ) 

(a 1 ° 3 , a 1 0 4 rva 1 0 5 u#«iiu, 7jc*m^, wmm&^is 

] 

X«-X 2 R 1 1 

CX 2 tt, -SO-X«-S0 2 -£^U R 1 1 te-Q 1 1 1 - Q 1 1 2 - 

Ql 1 3 _Q1 1 4 

Q 1 1 1 teSMg^, -CO-, -CS-, -SO-, -SO z -, - 
CO-CO-, -CO-CS-, -CS-CO-Xte-CS-CS-£^U 
Q 1 1 2 -O-, -O-N (A 1 1 1 ) -, -O-N (COA 1 

1 1 ) -, -N (A 1 1 1 ) -N (COA 1 1 1 ) -, -N (COOA 1 
ll ) -, -N (CON (A 111 ) (A 112 ) ) -, — N (OA 1 1 1 ) -, - 
N (NA 1 1 1 A 1 1 2 ) -, -N (A 1 1 1 ) -N (A 1 1 2 ) -, -N 

(COA 1 1 1 ) — N (A 1 1 2 ) — , — N (A 1 1 1 ) -O-, -N (CO 
A 1 1 1 ) -O-, -S-, — N = N — , -C (A 1 1 1 ) =N-, -C (A 
iii) =N-0-, -C (A 1 1 1 ) =N-N (A 1 1 2 ) -, -N = C 
(A 1 1 1 ) -, -0-N=C (A 1 1 1 ) — , — (NA 1 1 1 ) -N = C 
(A 1 1 2 ) -Xtt-C (=NA' 1 1 ) — N (A 1 1 2 ) — 
(A 1 1 1 StfA 1 1 2 \*&*n$L\sTs 7mW^. iM^tUTHTfeJ: 
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Q 1 1 3 izmf&£, -co-, -CS-, -so-, - so 2 -, -co-c 
o-> -co-cs-, -cs-co-x(i-cs-cs-^t, 

Q 1 1 4 te-A 1 1 3 , -OA 1 1 3 . -N (A 1 1 3 ) ( A 1 1 4 ) , 
-SA 1 1 3 . -NA 1 1 4 -OA 1 1 3 , — N A 1 1 5 — N ( A 1 1 3 ) 
( A 1 1 4 ) Xtt-O-N (A 1 1 3 ) (A 1 1 4 ) 

(A 1 1 3 , A 1 1 4 RXSA 1 1 5 tt#*Mbt, TkmmT, lil^tl 
£^T 0 ] 

R 2 te, -Q 2 1 -Q 2 2 -Q 2 3 -Q 2 4 

[Q 2 1 raums^ -CO-, -CS-, -so-, -so 2 -, -co-c 
o-, -co-cs-, -cs-co-xtt-c s-cs-^l, 

Q 2 2 -O-, -O-N (A 2 1 ) -, -O-N (COA 2 1 ) 

-, — N (A 2 1 ) -, -N (COA 2 1 ) — , — N (COOA 21 ) -, - 
N (CON (A 21 ) (A 22 ) ) -, — N (OA 2 1 ) -, -N (NA 2 1 A 
2 2 ) -, -N (A 2 1 ) -N (A 2 2 ) -, -N (COA 2 1 ) -N (A 2 
2 ) — , — N (A 2 1 ) -O-, -N (COA 2 1 ) -O-, -S-, -N = 
N-, -C (A 2 1 ) =N-, -C (A 2 1 ) =N-0-, -C (A 2 1 ) = 
N-N (A 2 2 ) -, -N = C (A 2 1 ) -, -0-N = C (A 2 1 ) -, - 
(NA 2 1 ) -N=C (A 2 2 ) -X\Z-C (=N A 2 1 ) -N (A 2 2 ) - 

(a 2 1 rzsa 2 2 i$&«m&vT. *mm^, i^tiT^tfcj:^ 
q 2 3 itmm&, -co-, - c s -. -so-, -so 2 -co-co 

-, -co-cs-, -CS-CO-Xtt-CS-CS-^L, 
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Q 2 4 it-A 2 3 . —OA 2 3 , -N (A 2 3 ) ( A 2 4 ) , -SA 2 3 . 
-NA 2 4 -OA 2 3 , — N A 2 5 — N (A 2 3 ) ( A 2 4 ) Xtt-NA 
2 5 — N (A 2 3 ) ( A 2 4 ) 

(A 2 3 , A 2 4 RtfA 2 5 tt&*S6£LT, ?m^. g&g£WUTV>T 
^^T. ] 

R 1 £R 2 «, -3»k:7ioT«ift***bT^T , b«fc^lRttlftft7K**« 

7ioT=CR 1 2 R 1 3 

CR 1 2 RtfR 1 3 tt, &*$HilLT, ADy>gf, y7;S. -hPS> 
Xte-Q 1 21 -Q 1 22 -Q 1 23 -Q 1 24 

[5tf, Q 1 21 tt¥*S-&, -CO-. -CS-, -SO-, -SO z -C 
O-CO-, -CO-CS-, -CS-CO-X(i-CS-CS-^l, 
Q 1 2 2 tt, -0-, -O-N (A 1 2 1 ) -, -O-N (COA 1 

2 1 ) — N (A 1 2 1 ) — , — N (COA 1 2 1 ) -N (COOA 1 
2 1 ) -N (CON (A 121 ) (A 122 ) ) — N (OA 1 2 1 ) 
-N (NA 1 2 1 A 1 2 2 ) -N (A 1 2 1 ) -N (A 1 2 2 ) -N 
(COA 1 2 1 ) — N (A 1 2 2 ) — , — N (A 1 2 1 ) -O-, — N (CO 
A 1 2 1 ) -O-, -S-, — N = N — , -C (A 1 2 1 ) =N-, -C (A 
i2i) = N _ 0 -, -C ( A 1 2 1 ) =N-N (A 1 2 2 ) -N = C 
( A 1 2 1 ) -0-N=C (A 1 2 1 ) - (NA 1 2 1 ) -N = C 
(A 1 2 2 ) -XIZ-C (=NA' 2 1 ) -N (A 1 2 2 ) - 
(A 1 2 1 RZfA 1 2 2 te&*5£3£LT, Tkmm?* iM^LT^tfcck 
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Q 1 2 3 -co-, -cs-, -so-, -so 2 -, -co-c 

O-, -CO-CS-, -CS-CO-Xtt-CS-CS-^L, 
Q 1 2 4 it-A 1 2 3 , -OA 1 2 3 , — N (A 1 2 3 ) ( A 1 2 4 ) , 
-SA 1 2 3 . — N A 1 2 4 —OA 1 2 3 . -NA 1 2 5 — N (A 1 2 3 ) 
( A 1 2 4 ) Xte-O-N (A 1 2 3 ) ( A 1 2 4 ) 

(A 1 2 3 , A 1 2 4 RZSA 1 2 5 (^!$SLT, *3!tISH^ lll^fl 
^^T. ] 
£&oTt>£V> ; 

R 3 tt, -Q 3 1 -Q 3 2 -Q 3 3 -Q 3 4 

[Q 3 1 te^-ir, -co-, -cs-, -so-, -so 2 -co-c 

O-, -CO-C S -C S -CO-Xte-C S - C S - £tkU 
Q 3 2 «, -O-, -O-N (A 3 1 ) -, -O-N (COA 3 1 ) 

-N (A 3 1 ) -, -N (COA 3 1 ) -N (COOA 31 ) -, - 
N (CON (A 31 ) (A 32 ) ) -, -N (OA 3 1 ) -, -N (NA 3 1 A 
3 2 ) -N (A 3 1 ) -N (A 3 2 ) — , — N (COA 3 1 ) -N (A 3 
2 ) — , — N (A 3 1 ) -O-, -N (COA 3 1 ) -O-, -S-, -N = 
N-, -C (A 3 1 ) =N-, -C (A 3 1 ) =N-0-, -C (A 3 1 ) = 
N-N (A 3 2 ) -, -N = C (A 3 1 ) -. — O — N = C (A 3 1 ) -, - 
(NA 3 1 ) -N=C (A 3 2 ) -XIZ-C (=N A 3 1 ) -N (A 3 2 ) - 
(A 3 1 RZSA 3 2 7mW^. lil^LT^Tfci^M 

Q 3 3 itmm^, -co-, -cs-, -so-, -so 2 -, -CO-CO 

-, -CO-CS-, -C S -CO-Xte-C S - C S - 
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Q 3 4 te-A 3 3 , -OA 3 3 , -N (A 3 3 ) ( A 3 4 ) -SA 3 3 , 
-NA 3 4 -OA 3 3 . -NA 3 5 -N (A 3 3 ) ( A 3 4 ) Xte-O- 
N ( A 3 3 ) ( A 3 4 ) 
(A 3 3 , A 3 4 StfA 3 5 te&^&SLT, 7mmf; ilS^WiT^T 

£^f 0 ] 

; 

R 4 -Q 4 1 -Q 4 2 -Q 4 3 -Q 4 4 

[q 4 1 -co-, -cs-, -so-, -so 2 -, -co-c 

O-, -CO-CS-. -CS-CO-X(J-CS-CS-^U 
Q 4 2 -O-, -O-N (A 4 1 ) -, -O-N (COA 4 1 ) 

-, — N (A 4 1 ) -, -N (COA 4 1 ) — , — N (COOA 41 ) -, - 
N (CON (A 41 ) (A 42 ) ) -, — N (OA 4 1 ) -, -N (NA 4 1 A 
4 2 ) -, -N (A 4 1 ) -N (A 4 2 ) -, -N (COA 4 1 ) -N (A 4 
2 ) -, -N (A 4 1 ) -O-, -N (COA 4 1 ) -O-, -S-, -N = 
N-, -C (A 4 1 ) =N-, -C (A 4 1 ) =N-0-, -C (A 4 1 ) = 
N-N (A 4 2 ) -N = C (A 4 1 ) -, -0-N=C (A 4 1 ) -, - 
(NA 4 1 ) -N = C (A 4 2 ) -Xte-C (= N A 4 1 ) -N (A 4 2 ) - 
(A 4 1 RZfA 4 2 «#*$6£LT» tK*®^, IM^tLT^Tt) 

Q 4 3 -CO-, -CS-, -SO-, -so 2 -, -CO-CO 

-, -co-cs-, -CS-CO-Xli-CS-CS-^U 
Q 4 4 «-A 4 3 , -OA 4 3 , -N (A 4 3 ) ( A 4 4 ) , -SA 4 3 , 
-NA 4 4 -OA 4 3 , -NA 4 5 -N (A 4 3 ) ( A 4 4 ) Xtt-O- 
N (A 4 3 ) ( A 4 4 ) 
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(a 4 3 ., a 4 4 rzsa 4 5 7mm^> iM^f it^t 

£^To ] 
£ttfL ; 

R 3 £R 4 -il^o Tiil^ f IT^T J; 
■P3t$n5^«, fON-t^>H, fOS-t+yh', ^(Difr, Xliffl6 
2. 5£ (3) 



R 18 



R 16 



R 17 



.R 15 



(3) 



u R^ummm^mvx^x'b^mvt^it^mmx^mmm^mLx^x 
*>&^mmmj&m&7KV. R is iZ7kmm^-x\zc ^^y^^m^v, x«- 
s-> -so-^ii-so 2 -^t) 



3. X*<-SO-Xtt-S0 2 TfeSI»^2 8a«^b'&«5, ^cdn-3-*-> 
5. R 1 5 , R 16 &tfR 17 T^£ns^iiigi5£S^\ gUSIgC^, K^JSC^Xtf 

**tjR-?*^ &a«ns i ~ 4<a$rwr s 3 ~ 7 fiogsfnjg l < 4 — 7 mo^ss 
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#§S^l-Q 201_Q202_Q203_Q204_Q205_Q206_Q207 ( - - 

^H^^^S^^T. Q 20 H«^, -O-, -NH-, -CH = N-, - C 
i7)V*)V) = N~, — N (7)V3r)V) -£fzl$- S - Q 2 0 3 ^^, 

-CO-, -CS-, —SO — , -S0 2 -X(i-CONH-^to Q 2 0 4 « 

O-, -CO-, -CS-, -S0 2 -, - S O-^fzit- S -^t, Q 2 0 7 
ttTk^ISC^ AD^>if, hFa + yl, ^-^V*, C,. 6 7;WS, C 2 _ 
6 7;i/^m;PS, C 3 . 8 y^D7^JH, c^^^a^yi, c 2 _ 6 y;K^r- 
Ti^KS, y7;l, T^/S, C,. 6 7W7 = yS, yC... 

6 7^^;uy^y-^, c 2 . 6 7;^y<;P75/i < yc 2 . 6 7J^y^ji^7$ 

/S» ^ + y75/l, C 1 . 6 7^ + yijJ^75/l 1 yC,. 6 7 
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rhDl, y7/S, Jyh'S, T^^/S, C 2 _ 6 T^^l/^v-S, 
^JW^^E-f C 1 . 6 7MWJl/A'HiH, yC 1 . 6 7MM^A' ; E^ 

^s, ^tuw^^jvm, c ^eT;^;^:**;^^ ;us> yc 5 . 6 7^ 

*)Vttt>)Vn^ )Vm. C 1 . 6 7i^ + yi3M : E<^7$yi, C^gT;!/ 

d^^wn*^ ;u (c,. 6 7JW) 75/s, c 2 . 7 7JW/<ji/7 = ;i, 
c 2 . 7 7My^jp (c 1 . 6 7;w) 7^71, ^^-c 2 _ 7 T;u^/-f 
/s. ^^c 2 _ 7 T;p^y-i';w (c j.jjw) 7$;s, *;rjv7^/s, 

(C..67W) 75;i, ft*j^;P75/S> ^^-^^ua 
(c,_ 6 r;wi/) r^y*, c 2 _ 7 T;u^y-f;u^-^>-^, M$j^*yl, 

-^7 5;s, c 1 . 6 7;W7$y*M-ji.7 = yi, yC 1 . 6 7;W7 
5y*M^75/l, 75 (c,.^^) 7$;i, c x _ 
6 t;u^;ut^ /#jW7tf-;i/ (c,. 6 7J^^) 7$;i. yC,. 6 7M^7 

)V*-)vm. c 1 . 6 7MJi/7$/7;j^-;H 1 y'c 1 . 6 7Ji/^7$yx;i/ 
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;|/^-;P7^/S, yC 1 . 6 7W75;x;tol'7$yS, 7>/7M 

(c,. 6 7J^) 7^/», c 1 _ 6 7J^75yx;^-;i' (0,^7 

JU*;iO 7$;l, yC 1 . 6 7W75/7J^^ (C ,.^7)1^)1) 72. 

1 mt^moit^. f®N-^->K, ^©s-t^yh\ f©ix^ti 

c 1 . 6 7;wn, c^j^n^ys, c 2 _ 6 7;i/^-;p*, = c 2 

_ 6 7;Pn+v'^;i/^-;i/7^ / c !_ 6 7;u^;i/S, t+vs, ~Hd*> y7; 

;S, c 1 _ 6 7jp^;u7^ /S, >?c 1 _ 6 7;p^;i/7^y*, c 1 _ 6 7;m^v 
ti)vn^)vm. c 1 _ 6 7JU^;w^;w\* ; e-r > j c 1 _ 6 7;p 
^k&jw^E-ows, mrtDvn^ c 1 _ 6 7;p^;w5 1 4-^;i//N' : E'f>'u»v 
s^c !_ 6 7 )V^)V^ts)vn^ Jim. /MT'hS. c 1 _ 6 7;u+;u^^-S, 
c 1 _ 6 7;i/^^x;u7^ c 1 _ 6 7;i-^^7 > ;i/^-;i/S, ^e>il^n^i 

R i5 tmmm^mx$>^> cici-c, ^^m^s^^/\py>m^-, c,_ 6 

7)i*)im. c 1 . 6 7;^^yl, c 2 _ 6 7;u^-;us. c 2 _ 6 7;i/^r-;p^-^ 

yg ( th*P + yS> rtJM^v'^S* #;i^*>-C 1 _ 6 7;U^;i/S. 0^7 

;^ + y*M*-;K 1 . 6 7JWH. c 1 _ 6 7;u=i^->^;i/^-;i/- c 2 _ 6 7 
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Jim, y^yc^eJj^ji/i, c I . 6 7;W75/c 1 . 6 7MM, *j 

(C 1 . 6 7;^^) 7$/C 1 . 6 7J^JH, kKP + yC 1 . 6 7J^7$y 
C 1 . 8 7;WH, C I . 6 7;^ + yC 1 . 6 7Jl/W$yC 1 . 6 7MJH, 

(bh'D + yc^jMJi/) (c 1 _ 6 t;H3^vC 1 _ 6 t;u^;1/) 75/c,. 
6 7;wi/g, c 2 . 6 7;^ y ;i/7 ^ y c ! . 6 7 j^M, Ce.^Mi^k 
7Kltx;i^-;P7 5 y c I . 6 7;wi, c,. 6 7^3+y*;i/^-^75y c 
1 . 6 7^^s, *;i/A ; e'r^75yc 1 . 6 7^;n. n-7;u^;u^;1/a^ 

^ JITS, y C^^TJl^rJim, N, N-y7W*Jl/A'H^7$;C 1 . 6 7 

;p*;yS, 75/xm^75/c 1 . 6 7JW1, n - 7;i/+;i/x;i/*- ;i/ 

T^/C 1 _ 6 T^+;i/S> N, N - y 7J^J^;i/*z;i/7 $ / C , _ 6 7MJP 
S> C 6 . , 4 f f i»J($ C , . 6 7^+^ 7 ^ y S, IilC,. 6 7M^75 

c 6 _ , A ^mmm^M - c , _ 6 r;y^;u^ )vn^ ji-** c x _ 6 r^^jim, 
c 1 . 6 7^3+y*MzM+y-c 1 . 6 7JWi > c 6 _ 1 ^mmmtym 

^^y*;^-;^yC 1 . 6 7;^JH, c 6 . 14 ^#^^^7j<mx;y^-;y 
T^y-d-eT^^y-r^y^y c 1 _ 6 7jws, c ..jj^^^m 

-;yT^ y C ,. 6 7W7= ;S, 75;C 1 . 6 7JW7^i, C,. 6 7 

M;i/75;c 1 . 6 7;wi/75ys, ^ (c ^gTJU^^) y c a _ 6 7;u 

W5;S, *^+y7$;C 1 . 6 7J^;H, C,_ 6 7J^^y^M- 

;i/7^ y C..6 7WS, c,. 6 7;^xj^-ji,7 5/ c 1 . 6 7^;H. 
7 ^ y c 1 . 6 7MWJ^-;i/7s; c 1 . 6 7j^jps, n - c ,_ 6 7;u*;u 
7 = ; c , . 6 7^ji/*;^r ji/7 5 y c , _ 6 7;^;H, n, n-^c,_ 6 7 
y c 1 . 6 7Mjwm^75/ c^jmjh, lin^;^ 
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7;WkS, lilc 2 . 6 7J^z;wM^75yc 1 . 6 7M;n, c 6 _ 
^^m^tf-;^ =■ / c^eT^^^S, iis*;^-;i/75y c ,. 6 

N-Cj.ey^^^A't^JH, N, N-vC 1 . 6 7^JI/*JW\^ 

-r;us> c 1 . 6 7>iw - c 3 . 8 D7i^MM ; &-< jh, c 3 _ 8 v^n 
7;i'*;i'-c 1 _ 6 7;u*;u#;kA^<;y^ l^^^;i//\^<;us, c,. 6 ^i 

^JVm. C 1 . 6 7)V^-)V7.)Vy^-)VC 1 . 6 T)V^r)Vt!)Vn^)Vm. c t _ 6 
7)V*)V7.)\<*~)VC ,. 6 7MJWJl'A ,; E'fM, t KP^y7$y*j^z 

^-^;u^-;P7 5 y c 1 _ 6 7;i/^F;kS, *ji/5ji/-c 1 . 6 7JW7s;-c 
6 -h 5f #^fk7X^ - # - ;i/7 5;c,. 6 c , _ 6 7;u# j -r ;u 

yc I . 6 7Wl l >> (c J _ 6 7;k3^^>^;uztf-;k) 75 / c 1 _ 6 7;i/*;i/ 
c 1 _ 6 7;i/^;i'-l^^-^;u^-;us, c 3 . 7 ->^ □7ju^;uc !_ 6 7;u 

^75/^M'^S, C 1 . 6 7;^ + y7$y*;^M 1 (th'o + 

-» (c 1 _ 6 7;u^;i/) 7$y^M-iH> (c 1 _ e 7;w=i^-» (c^r 
)V*)V) 7^ytDV-^-)im. n' -c 1 _ 6 7;u+;ut h'^fyy*;u^-jus, 

N' , 1ST -yC^e?^;^ h*yyV*M^S. N, N' -^0^7 
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;WtH7->V*J^-JH, N, 1ST , N' - H 'J C 1 _ 6 TJl/4 i ;Ut h*7y 
-^SliSg, C 1 . 6 7;i'3 + y-C 1 . 6 7JW-I^l 1 C^sTJln 

6 x;i^;ug, c l . 6 7)vu^-^m. c 2 .^7)vtr-)vm, c 2 _ 6 z 
;i^yw;pg, #;i^*->;ps, ^M+yT^/c^ey^n, c,_ 6 7 

^^y*M*-;P75yC 1 . 6 7;WI, ^Vl, -hDi, y7ys, 
75y/I, C 2 . 6 7;i/7-^t+yI, tFD + yl, ft+Vl, 7 2/ 
0,^7^75/1, yC 1 . 6 7;W7A;S, 75yC 1 . 6 7J^ 

c,_ 6 7;U3^v^;u^n;us, ^a'^E'Ous, c l - t 7)V*r)iij)Vrt 
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